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Lh[cWjeZ)[i Wh[ fWhWi_j_Y' kdi[]c[dj[Z' \bWjj[d[Z
$hWh[bo Yob_dZh_YWb% mehci) L^[o ^Wl[ l[djhWb' Wd(
j[h_eh' feij[h_eh eh c[Z_Wd WjjWY^c[dj eh]Wdi) L^[
i[di[ eh]Wdi Wh[ feehbo Z[l[bef[Z) L^[ cekj^ _i j[h(
c_dWb eh l[djhWb WdZ ikXj[hc_dWb) L^[ _dj[ij_d[ _i
kikWbbo \eha[Z m_j^ eh m_j^ekj bWj[hWb XhWde^[i) L^[
Wd_cWbi' m_j^ \[m [nY[fj_edi' Wh[ ^[hcWf^heZ_j_Y) L^[
elWho _i kikWbbo i_d]b[& L^[o ^Wl[ ed[' jme eh ceh[
j[ij[i) L^[ Z[l[befc[dj _i Z_h[Yj m_j^ edbo ed[ ^eij _d
j^[ [YjefWhWi_j_e Eede][d[W WdZ _dZ_h[Yj _d j^[ <_][d[W
m^_Y^ ^Wl[ jme eh ceh[ ^eiji) L^[ Z_][d[j_e jh[cWjeZ[i
kikWbbo fWhWi_j_p[ l[hj[XhWj[i m^_Y^ i[hl[ Wi j^[_h
fh_cWho ^eiji WdZ _dl[hj[XhWj[i $Eebbki[W% m^_Y^ i[hl[
Wi j^[_h i[eedZWho ^eiji) L^[ Eede][d[W Wh[ kikWbbo
icWbb' \bWjj[d[Z' [bed]Wj[ eh b[W\(i^Wf[Z' ^[hcWf^heZ_j_Y
mehci) L^[o \h[gk[djbo ^Wl[ jme ikYa[hi _d j^[ cekj^
YWl_jo) L^[ feij[h_eh [dZ ^Wi W m[bb Z[l[bef[Z WjjWY^(
c[dj Z_iY m_j^ ikYa[hi eh YbWif_d] eh]Wdi WdZ _i \h[gk[djbo
) - )
-
Whc[Z m_j^ jme eh ceh[ ^eeai) L^[ cekj^ _i kikWbbo l[djhWb
WdZ ikXj[hc_dWb' L^[ _dj[ij_d[ _i kikWbbo \eha[Z' i[fWhWj[Z
eh kd_j[Z Wj j^[ feij[h_eh [dZ' WdZ kikWbbo m_j^ \[m eh
dkc[heki bWj[hWb XhWdY^[i) L^[h[ Wh[ jme [nYh[jeho feh[i
m^_Y^ ef[d ZehiWbbo d[Wh j^[ Ẁ Wj[h_eh [dZ) 9 lW]_dW cWo
X[ WXi[dj eh fh[i[dj) O^[d fh[i[dj' _j ef[di ZehiWbbo'
c[Z_Wdbo eh bWj[hWbbo WdZ cWo X[ i_d]b[ eh ZekXb[) 9
][d_je(_dj[ij_dWb YWdWb _i \h[gk[djbo fh[i[dj) L^[ Z[(
l[befc[dj _i Z_h[Yj m_j^ekj Wbj[hdWj_ed e\ ^eiji) L^[o
b_l[ ed j^[ ]_bbi WdZ ia_d eh _d ĵ [ cekj^ WdZ dWiWb
YWl_j_[i WdZ hWh[bo _d j^[ kh_dWho XbWZZ[h e\ l[hj[XhWj[i)
L^[o Wh[ Yecced ]_bb fWhWi_j[i e\ \_î )
L^[ fh[i[dj fWf[h _i Wd WYYekdj WdZ Z[iYh_fj_ed e\
d[m if[Y_[i e\ [YjefWhWi_j_e jh[cWjeZ[i \ekdZ ed cWh_d[
\_i^ _d j^[ Kekj^ HWY_\_Y _d j^[ h[]_ed e\ j^[ ?WbWfW]ei
AibWdZi) L^[ Wd_cWbi m[h[ [ebb[ej[Z WdZ fh[i[hl[Z Xo
Hhe\[iieh @)O) EWdj[h m^e mWi W c[cX[h e\ j^[ L^_hZ
8 $ 9bWd @WdYeYa =nf[Z_j_ed je j^[ ?WbWfW]ei AibWdZi _d
,4./) 9bb j^[ if[Y_c[di m[h[ Yebb[Yj[Z _d BWdkWho'
>[XhkWho WdZ [Whbo EWhY^) Ad W fh[b_c_dWho h[fehj
EWdj[h $,4./% ijWj[i5 ( dGl[h 0++ cWh_d[ \_î ' h[fh[i[dj(
_d] Wffhen_cWj[bo ,++ if[Y_[i' m[h[ [nWc_d[Z \eh fWhW(
i_j[i) 9ffhen_cWj[bo ,++ if[Y_[i e\ jh[cWjeZ[i m[h[
eebb[Yj[Z' 3+ f[h Y[dj e\ j^[ if[Y_[i e\ \_i^ WdZ
i
/. f[h e[dj e\ j^[ AdZ_l_ZkWbi [nWc_d[Z X[_d] _d\[Yj[Z) }
9ffhen_cWj[bo =G f[h e[dj e\ j^[ jh[cWjeZ[i eebb[[j[Z m[h[
Eede][d[W)Ä
L^[ mh_j[h m_i^[i je [nj[dZ WYademb[Z][c[dj WdZ
[nfh[ii i_dY[h[ Wffh[Y_Wj_ed je Hhe\[iieh @) O) EWdj[h
kdZ[h m^ei[ Z_h[Yj_ed j^[i[ ijkZ_[i m[h[ cWZ[) <[iYh_f(
j_edi e\ Wbb Wd_cWbi m[h[ cWZ[ \hec if[Y_c[di eebb[ej[Z
Xo ^_c m_j^ j^[ [nY[fj_ed e\ jof[ cWj[h_Wb e\ Hheje(
cbehejl_[ m^_Y^ mWi cWZ[ WlW_bWXb[ j^hek]^ j^[ Yekhj[io
e\ <eYjeh =) O) Hh_Y[) HWhj_YkbWhbo lWbkWXb[ _d j^_i
h[i[WhY^ mWi j^[ beWd e\ XeebW WdZ)h[fh_dji \hec Hhe\[iieh
EWdj[bi f[hiedWb b_XhWho) L^[ mh_j[h _i Wbie _dZ[Xj[Z
je Hhe\[iieh L) B) >_jpfWjh_Ya \eh ^_i lWbkWXb[ W_Z _d
i[Ykh_d] f[h_eZ_YWbi WdZ h[fh_dji \hec ej^[h b_XhWh_[i)
Kf[Y_Wb WYademb[Z][c[dj _i ]_l[d je <eejeh =cc[jj O) Hh_Y[
e\ j^[ :kh[Wk e\ 9d_cWb AdZkijho' M) K) <[fWhjc[dj e\
9]h_Ykbjkh[' \eh j^[ beWd e\ jof[ cWj[h_Wb e\ Hheje(
c_eheeejlb[ c_hWX_b[ $EWe?Wbbkc ,4,3% \hec j^[ FWj_edWb
Eki[kc) K_dY[h[ ]hWj_jkZ[ _i Wbie [nfh[ii[Z je Hhe\[iieh
<) <) O^_jd[o m^e Yeef[hWj[Z _d cWdo mWoi WdZ [nfh[ii[Z
W a[[d WdZ a_dZbo _dj[h[ij j^hek]^ekj j^[i[ ijkZ_[i)
EWj[h_Wb WdZ E[j^eZi)( Fe d[m c[j^eZi e\ j[Y^d_gk[ m[h[
ki[Z) L^[ Wd_cWbi m[h[ a_bb[Z _d \ehceb(Wbee^eb(We[j_[
WY_Z iebkj_ed $\ehcWb_d 1(]( fWhji' 0+ f[h Y[dj WbYe^eb
,++ fWhji' ]bWY_Wb WY[j_Y We_Z Kr( fWhji% kdZ[h W Yel[h
]bWii) Kb_]^j fh[iikh[ mWi Wffb_[Z je j^[ Yel[h ]bWii
je \bWjj[d j^[ if[Y_c[d) 9\j[h i[l[hWb ^ekhi j^[ a_bb_d]
iebkj_ed mWi h[cel[Z WdZ ĵ [ if[Y_c[di m[h[ fh[i[hl[Z
_d 2+ f[h Y[dj WbYe^eb) Kf[Y_c[di m[h[ ijW_d[Z _d
<[bW\_[bZU ^W[cWjenob_d) Kec[ m[h[ eekdj[hijW_d[Z m_j^
ehWd][ ?' [ei_d eh [hoj^hei_d) K[h_Wb i[ej_edi m[h[ cWZ[
[nY[fj m^[h[ j^[h[ m[h[ \[m if[Y_c[di) Leje cekdji m[h[
Yb[Wh[Z _d Y[ZWh e_b WdZ i[h_Wb i[Yj_edi _d nobeb) 9bb
m[h[ cekdj[Z _d XWbiWc)
0
@AKLGJA;9D KMJL=Q
9d_cWb fWhWi_j[i ^Wl[ X[[d ademd \eh W bed] j_c[)
L^[o m[h[ c[dj_ed[Z _d =X[hÅi HWfohki $,00+ :) ;)̀ )
L^[ b_l[h \bka[ e\ i^[[f _i c[dj_ed[Z _d j^[ LWbckZ)
9h_ijejb[ mWi \Wc_b_Wh m_j^ Y[hjW_d dem m[bb(ademd \ehci)
?&iWW|h $,00,% dej[Z j^Wj i^[[f j^Wj Wj[ ]hWii _d ĵ [
l_Y_d_jo e\ ijWdZ_d] mWj[h X[YWc[ fWhWi_j_p[Z) +) >)
Ek[bb[h $,221' ,2226 mWi j^[ \_hij je Z[iYh_X[ W bWh][
dkcX[h e\ jh[cWjeZ[i) Lhk[ ademb[Z][ e\ j^[ jWnedeco
WdZ cehf^ebe]o e\ jh[cWjeZ[i X[]Wd m_j^ JkZebf^ $,3+4'
,3,4%) R[Z[h $,3++% Z[iYh_X[Z u1 if[Y_[i m^_b[ JkZebf^
Y_j[Z -.3 Z_\\[h[dj if[Y_[i) Gj^[h [Whb_[h meha[hi _dYbkZ[
:e`Wdki $,3,-%' E[^b_i $,3-0%' led :W[h $,3-2%' DWkh[h
$,3.+%' FehZcWd $,3.-%' led K_[XebZ $,3.0' ,3.1%) Ad
,3/- Kj[[dijhkf WZZ[Z je ekh ademb[Z][ e\ j^[ Z[l[bef(
c[djWb ijWj[i WdZ j^[ Wbj[hdWj_ed e\ ^eiji _d j^[ b_\[
YoYb[)
D[kYaWhj $,3-2% Z_l_Z[Z ĵ [ jh[cWjeZ[i _dje j^h[[
]hekfi5 j^[ GejeXej^h_[di $GejeXej^h_kc' <_fbepeed'
<_fehW' 9n_d[' Heboijeckc%' Lh_ijec_[di WdZ <_ijec_[di)
:khg_[_ij[h $,3.2% h[Ye]d_p[Z jme ]hekfi5 EWbWeeXej^h__
$<_ijececkc' 9cf^_ijeckc' Heboijeckc' [jY)% WdZ j^[
H[ejeXej^h_b m^_Y^ _debkZ[Z ceij e\ ĵ [ [YjefWhWi_j_Y
1
\ehci $Lh_ijeckc' IejeXej^h_kc' <_fbepeed' F_jpie^_W'
9n_d[' [jY)%& Ad ,30+ <_[i_d] Z_l_Z[Z ĵ [ jh[cWjeZ[i
_dje j^h[[ ]hekfi5 j^[ 9Yejob[W' Eedeeejob[W WdZ Hebo(
eejob[W) Qe]j $,30+% Z_l_Z[Z j^[ HbWjo[bcbW _dje j^[
G[ije_Z[W WdZ Lh[cWjeZW WdZ h[Ye]d_p[Z j^h[[ \Wc_b_[i e\
Lh[cWjeZW5 <_ijec_ZW[' Lh_ijec_ZW[ WdZ Heboijec_ZW[)
:khc[_ij[h $,301% h[Ye]d_p[Z jme ]hekfi5 EWbWYeXej^h__
m_j^ jme \Wc_b_[i' j^[ @ebeijec_ZW[ WdZ <_ijec_ZW[ WdZ
j^[ H[ejXej^h__ m^_Y^ _dYbkZ[Z j^h[[ \Wc_b_[i5
Heboijec_ZW[' GejeXej^h__ZW[ WdZ Lh_ijec_ZW[) D[kYaWhj
$,301% Z_l_Z[Z j^[c _dje jme cW`eh ]hekfi5 j^[ <_ijec[W[
WdZ j^[ Heboijec[W[) <k`WhZ_d $,3/0% Z_l_Z[Z j^[
jh[cWjeZ[i _dje j^h[[ ]hekfi5 j^[ GejeXej^h_[di
$GYjeXej^h_kc' <_fbepeed' <_fehfW' 9n_d[' Hebo.jecW '̀
Lh_ijec_[di $Lh_ijecW% WdZ j^[ <_ijec_[di) Aj _i e\
_dj[h[ij je dej[ j^Wj iec[ ademb[Z][ e\ j^[ [YjefWhWi_j_e
jh[cWjeZ[i X[]Wd l[ho [Whbo _d Fehj^ 9c[h_YW) DWcWhj_d_[h[
$,243% \ekdZ W fWhWi_j[ ed j^[ ]_bbi e\ <_eZed $fehYkf_d[
\_i^% e\ ;Wb_\ehd_W' W f[Ykb_Wh Wd_cWb j^Wj :ei[ $,3,,%
fbWY[Z _d j^[ ;hkijWY[W) DWj[h ;kl_[h $,3-1% \ekdZ
fWhWi_j[i ed j^[ ]_bbi e\ \_i^ _d j^[ E[Z_j[hhWd[Wd i_c_(
bWh je DWcWhj_d_[h[&i WdZ fhefei[Z j^[ dWc[ e\ Lh_ijecW
\eh j^[c) Ad ,3-1 led :W[h fhefei[Z F_jpie^_W \eh W
 X[Wkj_\kb mehc e\ ĵ [ ijkh][ed ) <_[i_d] $,3.0% Yh[Wj[Z
,
j^[ ][dki :deejobbWX[ \hec :hWcW hW_b $:beY^%' Ad ,3.1
@e[a fhefei[Z j^[ dWc[ ;Wbbeejob[ \eh W fWhWi_j[ \ekdZ _d
j^[ h[Yjkc e\ j^[ iaWj[)
H) A) lWd :[d[Z[d WdZ ;) ,) @[ii['_d ,31! _d W
lWbkWXb[ cede]hWf^ Z_l_Z[Z j^[ Lh[cWjeZW JkZebf^_ _dje j^[
Eede][d[W WdZ <_][d[W) lWd :[d[Z[d WdZ @[ii[ _d ,31.
h[Ye]d_p[Z j^[ \ebbem_d] \_l[ \Wc_b_[i e\ Eede][d[W6
,) Lh_ijec_ZW[) -) Heboijec_ZW[) .) Iejeeejob_ZW[)
/) MZed[bb_ZW[ WdZ 0) ?oheZWejob_ZW[)
Ad ,324 LWie^[dX[h] ceZ_\_[Z j^[ ]hekf Wi \ebbemi
>Wc_bo Lh_ijec[W[
KkX\Wc_bo Lh_ijec_ZW[ lWd :[d[Z[d
KkX\Wc_bo EedeeejobbZW[ LWie^[dX[h]
KkX\Wc_bo MZed[bb_ZW[ lWd :[d[Z[d
>Wc_bo Heboijec[W[
KkX\Wc_bo GejeXej^h__ZW[ LWiY^[dX[h]
KkX\Wc_bo Heboijec_ZW[ lWd :[d[Z[d
KkX\Wc_bo E_eheeejob_ZW[ LWie^[dX[h]
KkX\Wc_bo ?oheZWejob_ZW[ lWd :[d[Z[d
Lax Eede][d[W LWie^[dX[h] Z_W]dei[Z Wi \ebbemi5
:eZo hekdZ eh [bed]Wj[' Wdj[h_eh [dZ [gkWbbo \ehc[Z
Wi ^_dZ [dZ' j^[ bWjj[h d[l[h Z[l[bef[Z _dje W if[Y_Wb XeZo
i[Yj_ed) MikWbbo m_j^ jme cekj^ ikYa[hi $m^_Y^ cWo X[
bWYa_d]% WdZ W bWh][ l[djhWb ikYa[h) L^[ bWjj[h \h[gk[djbo
Whc[Z m_j^ e^_j_deki ^eeai) Gf[d_d] e\ i[n eh]Wdi ed
b[\j i_Z[ eh _d j^[ c_ZZb[ e\ j^[ l[djhWb ikh\WY[)
QW]_dWb YWdWbi i_d]b[ eh ZekXb[) EWb[ i[n feh[ m_j^ekj
e^_j_deki WhcWjkh[) =]]i m_j^ \_bWc[dj Wj edbo ed[ feb[)
,) KkX\Wc_bo Lh_ijec_ZW[ lWd :[d[Z[d)
:eZo Wbceij WbmWoi hekdZ_i^' i^_[bZ(i^Wf[Z'
WbmWoi m_j^ jme icWbb ehWb WdZ ed[ bWh][ l[djhWb ikYa[h)
L^[ bWjj[h ijWba[Z eh i[ii_b[' _dmWhZbo i_cfb[ eh fhe(
l_Z[Z m_j^ hWZ__) K[n feh[ WdZ lW]_dWb feh[ i_d_ijhWb)
Gd ĵ [ ]_bbi WdZ ia_d e\ cWh_d[ \_i^) Lh_ijeckc)
-) KkX\Wc_bo EedeYejob_ZW[ LWie^[dX[h])
:eZo hekdZ_i^' m_j^ekj cekj^ ikYa[hi' l[djhWb
ikYa[h l[ho icWbb eh _d dehcWb \ehc WdZ m_j^ e^_j_deki
WhcWjkh[) K[n feh[ c[Z_Wd' lW]_dW ZekXb[) Gd j^[ ia_d
WdZ ]_bbi e\ cWh_d[ \_i^) Eedeeejob[' ;Wb_eejob['
H.[kZeeejob[)
.) KkX\Wc_bo MZed[bb_ZW[ lWd :[d[Z[d)
:eZo [bed]Wj[' Wbceij eob_dZh_eWb WdZ Wj j^[
Wdj[h_eh m_j^ jme l[ho icWbb ehWb ikYa[hi WdZ W fhe(
jhki_Xb[ f^Whodn' Wj j^[ ^_dZ [dZ m_j^ W bWh][ i_cfb['
i[ii_b[ ikYa[h) HWhWi_j[i ed ;Wb_]_ZW[' L[hdW[W WdZ
b[[Y^[i) MZed[bbW)
>Wc_bo Heboijec[W[)
:eZo [bed]Wj[' fe_dj[Z Wdj[h_ehbo' iec[j_c[i XheWZ(
4
[d_d] X[^_dZ je W ikYa_d] Z_iY' iec[j_c[i m_j^ if[Y_Wb
Wff[dZW][i) GhWb ikYa[h bWYa_d] eh ZekXb[) L^[ j[hc_dWb
WjjWY^c[dj eh]Wdi _d lWho_d] dkcX[h' \ehc[Z Wi f[Ykb_Wh
ikYa[hi eh e^_j_deki ]hWif_d] eh]Wdi) ?[d_jWb feh[ c[Z_Wd)
QW]_dWb i_d]b[ eh ZekXb[) EWb[ i[n feh[ \h[gk[djbo m_j^
^eeai) =]]i kikWbbo m_j^ jme bed] \_bWc[dji) HWhWi_j[i
ed j^[ ]_bbi e\ \_î ' _d Wcf^_X_W WdZ h[fj_b[i)
,) KkX\Wc_bo GYjeXej^h__ZW[ LWie^[dX[h]) $GYjeYejob_(
ZW[ lWd :[d[Z[d)B)
9dj[h_eh ikYa[hi Wi jme Z_l[h][dj eh]Wdi Wj [djhWdY[
e\ ehWb eWl_jo) @Wfjeh m_j^ \ekh' i_n eh [_]^j ikYa_d]
eh]Wdi' kikWbbo _d fWhWbb[b hemi je m^_Y^ e^_j_deki ^eeai
cWo X[ WZZ[Z) EWb[ i[n feh[ m_j^ ^eeai)
.) KkX\Wc_bo Heboijec_ZW[ lWd :[d[Z[d)
O_j^ekj Wdj[h_eh ikYa[h' feij[h_eh ^Wfjeh m_j^
i_n ikYa[hi kikWbbo _d fWhWbb[b hemi' e\j[d m_j^ ^eeai)
G\j[d if[e_Wb Wff[dZW][i X[^_dZ j^[ ikYa[hi Wj j^[
feij[h_eh [dZ e\ j^[ XeZo) K[n feh[i _d c_Z(b_d[ ed j^[
l[djhWb ikh\WY[) QW]_dW i_d]b[ eh ZekXb[ $feh[ je j^[
b[\j%) =]]i m_j^ekj \_bWc[dji eh m_j^ jme \_bWc[dji)
.) KkX\Wc_bo E_eheeejobbZW[ LWie^[dX[h])
O_j^ jme icWbb Wdj[h_eh ikYa[hi' W ^WjY^[j(
i^Wf[Z eh \eej(b_a[ m_Z[d_d] e\ ĵ [ feij[h_eh [dZ e\ j^[
XeZo m^_Y^ X[Whi l[ho dkc[heki icWbb WjjWY^W["j eh]Wdi)
,+
EWb[ WdZ \[cWb[ i[n feh[i _d j^[ c[Z_Wd b_d[) EWb[ feh[
e\j[d m_j^ ^eeai) QW]_dWb ef[d_d] c[Z_Wd eh je j^[ b[\j)
A]]i m_j^ \_bWc[dji Wj Xej^ feb[i)
/) KkX\Wc_bo ?oheZWejob_ZW[ lWd :[d[Z[d)
N[ho icWbb' [bed]Wj[ jh[cWjeZ[i m_j^ jme eh \ekh
h[jhWYj_b[ ^[WZ fWf_bbW[' eh m_j^ b_f(b_a[ m_Z[d_d] e\
j^[ Wdj[h_eh [dZ) 9j j^[ feij[h_eh [dZ ed[ eh jme bWh][
l[djhWb Z_iYi m_j^ jme)eh \ekh bWh][ e[djhWb ^eeai WdZ
W bWh][ dkcX[h e\ icWbb cWh]_dWb ^eeai eh edbo W
 ie^[[h[d(b_a[ eh]Wd e\ WjjWY^c[dj) HWhWi_j[i ed j^[
]_bbi e\ \h[i^ mWj[h WdZ cWh_d[ \_î )
Gj^[h _cfehjWdj meha[hi _d j^[ ,4j^ Y[djkho _dYbkZ[
OW][d[h $,31+% m^e mhej[ W fWf[h ed ?oheZWYjobki [b[]Wdi)
R[bb[h $,32-' ,333% mhej[ i[l[hWb fWf[hi m^_Y^ _dYbkZ[Z
ijkZ_[i e\ j^[ Z[l[befc[dj e\ Heboijeckc _dj[][hh_ckc
$>he[b_Y^ ,24,% WdZ <_fbepeed fWhWZenkc FehZcWdd ,3.-'
WdZ W fWf[h ed j^[ ][d_jWb WffWhWjki e\ <) fWhWZenkc
behZ) :hWkd $,34+% b_iji ,-0 if[Y_[i e\ cede][d[j_e
jh[cWjeZ[i WdZ ]_l[i W YbWii_\_YWj_ed m^_Y^ _i Xh_[\bo
Xj \ebbemi
,) >Wc_bo L[cdee[f^Wb[W[ @Wim[bb ,333 $L[cdee[f^WbW%
-) >Wc_bo Lh_ijec[W[ LWie^[dX[h] ,324






l KkX\Wc_bo K) Eedeeejob_ZW[ LWie^[dX[h] ,324 $Hi[kZe(
eejob[' ;Wbbeejob[' Eedeeejob[)
KkX\Wc_bo 0) MZed[bb_ZW[ lWd :[d[Z[d WdZ @[ii[ ,31.
$jBZed[bbW' =e^_d[bbW' Hj[hed[bbW 6)
.) >Wc_bo Heboijec[W[ LWie^[dX[h] ,324




KkX\Wc_bo 0) Heboijec_ZW[ lWd :[d[Z[d ,303
$Heboijeckc' Gde^eeejob[' =hfeeejob['
<_fbeXej^h_kc' Kf^ohWdkhW%)
KkX\Wc_bo 1) E`eheeejob_ZW[ LWie^[dX[h] ,324
$E_eheeejob[' 9n_d[' Hi[kZWn_d[' ?Wijhe(
eejob[%)
KkX\Wc_bo 2) ?oheZWejob_ZW[ lWd :[d[Z[d WdZ @[ii[ ,31.
$9cf^bXZ[bbW' ?Wbe[eijecW' L[jhWede^ki'
?Xfkpcf^pilj' ?oheZWejobkW' <_fb[ejWdkc%)
?eje $,34,' ,34.' ,34/s Z_Z _cfehjWdj meha _d BWfWd
m^_Y^ _dYbkZ[Z ^_i lWbkWXb[ cede]hWf^ ed j^[ [ejefWhWi_j_e
jh[cWjeZ[i e\ BWfWd _d m^_e^ ^[ Z[iYh_X[Z j^_hjo d[m if[e_[i'
9j j^_i iWc[ j_c[ Eedj_e[bb_ $,344' ,4+.' ,4+2' ,4,+% mWi
,-
meha_d] _d AjWbo) 9bje][j^[h ^[ mhej[ el[h jm[djo fWf[hi
m^_Y^ _dYbkZ[Z ijkZ_[i ed Gde^eeejob_dW[' 9dj^eeejob['
9deoheeejo.W F_jpWe^_W' QWbb_ibW WdZ W cede]hWf^ ed j^[
][dki :deejobbWX[) Kedi_de $,34,' ,343% mhej[ W Y^[ea
b_ij e\ j^[ [ejefWhWi_j_e \WkdW e\ Lh_[ij[' eh[Wj[Z W
d[m ][dki' 9defbeZ_ieki WdZ Z[iYh_X[Z E_eheeejob[
fWde[hb_ \hec McXh_dW e_hh^eiW) Kj) J[co $,34,(,34-%
mhej[ Wd _cfehjWdj iodefi_i e\ j^[ Wede][d[jbY jh[cWjeZ[i)
:[bb $,34,% Z_Z iec[ meha ed Lh_ijecW) <_[Ya^e\\ $,34,%
mhej[ W cede]hWf^ ed j^[ Eede][d[W) Deeii $,34.% Z_Z
iec[ meha ed j^[ ^ecebe]_[i e\ j^[ lW]_dW WdZ DWkh[hÅi
YWdWb) :hWdZ[i $,34/% Yh[Wj[Z W d[m ][dki >hbZ[hbebWd[bbW
el_eebW _d 9h_ki eecc[hWedd_ :b[ea[h \hec :hWp_b%)
L^[h[ m[h[ dkc[heki meha[hi _d j^[ jm[dj_[j^ Y[djkho)
L^[o _dYbkZ[ HhWjj $,4++% m^e mhej[ W a[o je j^[ ][d[hW
e\ j^[ Eede][d[W) @[Wj^ $,4+-% Z[iYh_X[Z =f_XZ[bbW
igkWckbW) :h_ej $,4+/% Z[iYh_X[Z W d[m c_Yheeejob_Z
$E_eheeejob[ ZhWeed_i%) CWj^Wh_d[h $,4+/% mhej[ Wd
_cfehjWdj fWf[h ed j^[ Z[l[befc[dj e\ ?oheZWejobki [b[]WdW)
GZ^d[h $,4+0' ,4,-% h[ijh_Yj[Z j^[ ][dki =f_XZ[bbW je
j^ei[ feii[ii_d] fi[kZeikea[hi WdZ mhej[ W fWf[h ed j^[
^ecebe]_[i e\ j^[ lW]_dW e\ jh[cWjeZ[i WdZ Y[ijeZ[i)
Keejj $,4+0' ,4,-% Z_Z iec[ _cfehjWdj meha _d KYejbWdZ
m^_Y^ _dYbkZ[Z ^_i Y^[ea b_ij e\ j^[ [ejefWhWi_j_e jh[cWjeZ[i
,.
e\ :h_j_i^ \_î ) D_djed $,4+2% mWi W fheb_\_Y meha[h _d ĵ [
Md_j[Z KjWj[i e\ 9c[h_YW' meha_d] fWhj_YkbWhbo m_j^ ĵ [
<b][d[W) @[ Z[iYh_X[Z W d[m if[Y_[i e\ =deejobbWX[ \hec
:[hckZW) Kj_b[i WdZ @WiiWb_ $,4+3% fkXb_i^[Z j^[_h
lWbkWXb[ _dZ[n YWjWbe] m^_Y^ b_ij[Z .,+ if[Y_[i e\
Eede][d[W) O[][d[h $,4+4% mhej[ W 4, fW][ cede]hWf^ ed
j^[ [YjefWhWi_j[i e\ j^[ \_i^ e\ =Wij Hhkii_W) 9dZhU
$,4,+% Z[ieh_X[Z _d Z[jW_b j^[ d[hleki ioij[c e\ Heboijeckc
_dj[][hh_ckc lWd :[d[Z[d WdZ @[ii[)
Gd[ e\ j^[ ceij fheb_\_Y meha[hi _d j^_i Yekdjho mWi
EWY;Wbbkc) >hec ,4,.(,4-2 ^[ mhej[ el[h W Zep[d fWf[hi
m^_Y^ _dYbkZ[Z jme d[m WdZ _dj[h[ij_d] ][d[hW' L^ehWeejob[
WdZ Hhejec_eheeejob[) Kec[ e\ j^[ d[m if[Y_[i m^_Y^ [̂
Z[iYh_X[Z Wh[ E_eheeejob[ fohW]hWf^ehki' E) [k[_Z[i'
,) WeWdj^ef^Wbbki' E) if_d_e_hhki' E) WkijhWb_[di_W'
:[d[Z[d_W c[bb[d_' <Wejobeeejob[ jhWe^_dej_' FbjpWe^_W
ikf[hXW' 9n_d[ ^_ffei' Hhejec_eheeejob[ c_hWX_b[' =deejobbWX[
fW]heiec_' L^ehWeejob[ Yhee[ki' WdZ ej^[hi) 9bj^ek]^ ^[
cWZ[ dkc[heki [hhehi e\ _dj[hfh[jWj_ed ^_i meha mWi e\
mXcl\*
F_Yebb $,4,0' ,4,1% fkXb_i^[Z _cfehjWdj b_iji e\
fWhWi_j_Y jh[cWjeZ[i e\ cWh_d[ \_i^ \hec j^[ =d]b_i^
;^Wdd[b' :h_jW_d WdZ Fehj^ Ik[[dibWdZ) ;e^d $,4,1%
Z[ieh_X[Z :[d[Z[d_W ij[_d]hel[h_) KjkdaWhZ $,4,2% Z_Z
,/
iec[ _cfehjWdj meha ed j^[ Heboijec_ZW[' ?eje WdZ
C_ake^_ $,4,2% Z[iYh_X[Z jme d[m ]oheZWYjob_Zi) KjkdaWhZ
$,43/% Z[iYh_X[Z W d[m ][dki WdZ if[Y_[i' Gekbjh[cW
^_ffefejWc_' \hec j^[ [o[ e\ ĵ [ ^_ffefejWcki) Hee^[
$,430% h[l_i[Z j^[ YbWii_\_YWj_ed e\ j^[ \bWj mehci WdZ
Yh[Wj[Z j^[ \Wc_bo Hhejec_eheeejob_ZW[) ;Wki[o $,!=1%
Z[ieh_X[Z Gde^eeejob[ iecd_ei_ \hec j^[ ib[[f[h i^Wha)
E_bb[h $,4-2% Z[iYh_X[Z W d[m if[Y_[i \hec KgkWbkW
ikeab[o_ $?_hWhZ%)
Gd[ e\ j^[ ceij _cfehjWdj h[e[dj Yedjh_Xkj_edi mWi
>k^hcWdd#i jh[Wj_i[ $,4-3% ( _d j^[{@WdZXkY^ Z[h
Reebe]_[ e\ C"a[dj^Wb WdZ ChkcXWY^) @[ h[l_i[i ĵ [
YbWii_\_YWj_ed kf je j^_i j_c[ WdZ _j _i j^[ ed[ ][d[hWbbo
\ebbem[Z _d j^_i fWf[h) @[ Z_l_Z[i j^[ Eede][d[W _dje
j^h[[ ikXehZ[hi5
A) KkXehZ[h5 Eedef_ij^eZ_ie_d[W >k^hcWdd)
KcWbb' [ejefWhWi_j_e jh[cWjeZ[i' kikWbbo m_j^ \ekh
[o[i WdZ W bWh][ feij[h_eh ^Wfjeh X[Wh_d] de ikYa[hi)
9dj[h_eh [dZ m_j^ dkc[heki ]bWdZi m^_Y^ cWo ef[d ed jme
eh \ekh YedjhWej_b[ fWf_bbW[) Heij[h_eh ^Wfjeh m_j^ jme
eh \ekh bWh][ Y[djhWb ^eeai m^_Y^ Wh[ eeeWii_edWbbo
bWYa_d]) J_c m_j^ dkc[heki icWbb ^eeai) ?bWdZkbWh
WffWhWjki e\ j^[ ^Wfjeh e\j[d m[bb Z[l[bef[Z) Eekj^
ef[d_d] ikXj[hc_dWb m_j^ekj ikYa[h' m_j^ bWh][ f^Whodn)
,0
Adj[ij_d[ \eha[Z' hWh[bo iWe(b_a[) EWb[ i[n eh]Wdi WdZ
kj[hki ef[d_d] c[Z_Wdbo) NW]_dW kikWbbo l[djhWb' ef[d_d]
bWj[hWbbo h_]^j eh b[\j) Gdbo ed[ j[ij_i) Mj[hki kikWbbo
YedjW_d_d] edbo ed[ []]6 []]i m_j^ eh m_j^ekj \_bWc[dj)
?[d_je(_dj[ij_dWb YWdWb hWh[bo fh[i[dj $Hheje]oheZWejob_ZW[%)
Gd j^[ ]_bbi WdZ ia_d e\ \h[i^ mWj[h \_i^[i [if[Y_Wbbo'
hWh[bo ed j^[ ]_bbi e\ Y[f^WbefeZW' \k^hcWdd _dYbkZ[i
_d j^_i ikXehZ[h j^h[[ \Wc_b_[i5 Hheje]oheZWejob_ZW[
Be^dijed WdZ L_[]i' ?oheZWejob_ZW[ lWd :[d[Z[d WdZ @[ii[
WdZ GWbe[eijec_ZW[ $HWhedW WdZ H[hk]_W%)
AA) KkXehZ[h5 Eedef_ij^eeejob_d[W GZ^d[h)
Eede][d[j_e jh[cWjeZ[i m_j^ \bWjj[d[Z' hekdZ_i^'
i^_[bZ(i^Wf[Z eh [bed]Wj[ XeZ_[i) 9dj[h_eh [dZ m_j^ eh
m_j^ekj bWj[hWb ikYa[hi eh ikYa_d] ]heel[i) 9j ĵ [
feij[h_eh [dZ _i \ekdZ W bWh][ ^Wfjeh m^_Y^ _i e\j[d
Z_l_Z[Z Xo i[fjW' kikWbbo m_j^ e^_j_deki ^eeai) =o[i
e\j[d fh[i[dj) DWj[hWb ikYa[hi bo_d] _d cekj^ YWl_jo Wh[
bWYa_d]6 f^Whodn m[bb Z[l[bef[Z) ;[YW \eha[Z' e\j[d m_j^
XhWdY^[Z Xb_dZ iWYi) EWb[ i[n ef[d_d] WdZ kj[hki ef[d_d]
c[Z_Wdbo d[Wh j^[ Wdj[h_eh [dZ eh iec[m^Wj je j^[ b[\j'
hWh[bo je j^[ h_]^j) L[ij[i ed[' jme eh ceh[' lW]_dW
i_d]b[ m_j^ c[Z_Wd eh b[\j i_Z[ ef[d_d]' eh ZekXb[ m_j^
iocc[jh_YWb bWj[hWb ef[d_d]i6 hWh[bo bWYa_d]) G([d_je(
Adj[ij_dWb YWdWb WbmWoi bWYa_d]) =]]i m_j^ \_bWc[dji Wj Xej^
,1
eh edbo ed[ feb[' eh m_j^ekj \_bWc[dji ((( HWhWi_j[i ed
j^[ ]_bbi WdZ ia_d e\ cWh_d[ \_i^[i) >Wc_b_[i5 Eedeeejob_ZW['
;WfiWb_ZW[ $Lh_ijec_ZW[%) MZed[bb_ZW[)
AAA) KkXehZ[h5 Heb]f_]j^eeejob_d[W GZ^d[h)
O_j^ [bed]Wj[' Wdj[h_ehbo fe_dj[Z XeZ_[i' feii[ii(
_d] Wj j^[ feij[h_eh [dZ W ceh[ eh b[ii eb[Whbo i[fWhWj[Z
^Wfjeh) Heij[h_eh ^Wfjeh kikWbbo fhel_Z[Z m_j^ ikea[hi eh
YbWif_d] eh]Wdi e\ lWho_d] i_p[ WdZ dkcX[h) O_j^ i_cfb[
cekj^ ikYa[h eh kikWbbo W cekj^ YWl_jo m_j^ jme bWj[hWb
ikYa[hi) H^Whodn m[bb Z[l[bef[Z) Adj[ij_d[ kikWbbo
\eha[Z' hWh[bo XhWdY^[i) K[n feh[i _d j^[ c_Z b_d[ d[Wh
j^[ Wdj[h_eh [dZ) L[ij[i kikWbbo dkc[heki) ;_hhki e\j[d
m_j^ e^_j_deki ^eeai' lW]_dW' m^[d fh[i[dj' i_d]b[ eh
ZekXb[' l[djhWb' bWj[hWb eh ZehiWb) ?([d_je(_dj[ij_dWb
YWdWb fh[i[dj) =]]i kikWbbo m_j^ \_bWc[dji) HWhWi_j[i
ed j^[ ]_bbi eh _d j^[ cekj^ YWl_jo e\ \_i^[i) 9bie _d
Wcf^_X_Wdi WdZ h[fj_b[i' ed ia_d' _d cekj^ eh kh_dWho
XbWZZ[h) >Wc_b_[i5 Heboijec_ZW[ lWd :[d[Z[d' Gde^eeejob_ZW[
Eedj_Y[bb_' <_eb_Zef^eh_ZW[ ;[h\edjW_d[' GYjeeejob_ZW[ lWd
:[d[Z[d WdZ @[ii[' E_eheYejob_ZW[ LWie^[dX[h]' Hheje(
c_eheeejob_ZW[ HeY^[)
:hemd $,4K4%' _d Z[iYh_X_d] E_eheeejob[ e[djheZedj_'
]_l[i Wd [nY[bb[dj ^_ijeh_YWb WYYekdj e\ j^[ ][dki)
Be^dijed $,4-4% Yh[Wj[Z j^[ d[m ][dki HWhWX[d[Z[d_W)
,2
DWocWd $,4.+% Z[iYh_X[Z iec[ d[m if[Y_[i \hec H[j[h ĵ [
?h[Wj :Wo) EkhhWo $,4.,% WZZ[Z d_d[ d[m if[Y_[i e\ ]_bb
jh[cWjeZ[i e\ 9kijhWb_Wd \_i^[i) LkXWd]k_ $,4.,% mWi
Yedikbj[Z WdZ Wia[Z je Z_iYel[h j^[ YWki[ e\ ^[Wlo cehjWb_jo
Wced] j^[ cWh_d[ \_i^[i _d j^[ WgkWh_kc e\ j^[ :kh[Wk e\
KY_[dY[ _d EWd_bW) L^h[[ if[e_[i e\ \_i^ m[h[ _d\[ej[Z
WdZ ^WZ W bWh][ dkcX[h e\ [YjefWhWi_j[i ed j^[_h ]_bbi)
 L^[ _d\[ij[Z eh]Wdi m[h[ ckY^ Yed][ij[Z WdZ i^em[Z
dkc[heki fkdej_\ehc ^W[cehh^W][i' fheZkY[Z de ZekXj Xo
j^[ ^eeai e\ j^[ fWhWi_j[)Ä ( LkXWd]k_)
BW^d WdZ Ck^d $,4.-% mhej[ W lWbkWXb[ fWf[h ed j^[
cehf^ebe]o' b_\[ ^_ijeho' eYYkhh[dY[ WdZ fWj^e][d_Y_jo
e\ :[d[Z[d_W $=f_XZ[bbW% c[bb[d_ $EWe;Wbbkc ,4-2%) L^_i
if[e_[i _i W i[h_eki f[ij dej edbo _d j^[ F[m Qeha
9gkWh_kc Xkj Wbie _d j^[ H^_bWZ[bf^_W WdZ ;^_YW]e WgkWh_W)
 L^[ _d`kho fheZkY[Z _d W ikiY[fj_Xb[ \_i^ _i kikWbbo gk_j[
Yedi_Z[hWXb[' WdZ _\ j^[ _d\[Yj_ed _i dej jh[Wj[Z' Z[Wj^
e\j[d h[ikbji) L^[ jh[cWjeZ[i WjjWY^ j^[ci[bl[i je j^[
[f_Z[hc_i WdZ je j^[ Yed`kdYj_lW' WdZ _d iec[ YWi[i j^[o
^Wl[ X[[d \ekdZ _d j^[ ]_bb WdZ dWiWb YWl_j_[i)(( Ad c_bZ
_d\[Yj_edi j^[ Yehd[W _i _d\[Yj[Z WdZ iec[j_c[i Z[ijheo[Z)(
Ad l[ho ^[Wlo _d\[Yj_edi j^[ [f_Z[hc_i cWo ik\\[h ikY^
i[l[h[ _d`kho Wi je YWki[ j^[ \Wbb_d] e\\ e\ iYWb[i )
Ad ed[ YWi[' j^Wj e\ W ?WbWfW]ei bWXhe_Z (( el[h -+++
WZkbj mehci m[h[ h[cel[Z \hec j^[ [dj_h[ ikh\WY[ e\ j^[
,3
XeZo) Ad j^[ YWi[ e\ Wdej^[h i_c_bWh _d\[Yj_ed i[l[hWb
j^ekiWdZ []]i m[h[ \ekdZ _d j^[ ]_bb WdZ dWiWb YWl_j_[i)
B) WdZ C) $,4.-5,+0%)
?kX[hb[j $,4.-% \ekdZ j^h[[ if[Y_[i e\ [bWiceXhWde^i
_d j^[ l_Y_d_jo e\ FWfb[i m^_Y^ m[h[ _d\[Yj[Z m_j^ Eede(
][d[W) Hh_Y[ $,4./% Z[iYh_X[Z 9deoheeejob[ XWhjie^_ WdZ
9deohee[f^Wbki Wj^[h_dW[ WdZ fhefei[Z ĵ [ j[hc ^Wfjeh
\eh WZ^[i_l[ eh]Wdi e\ cede][d[j_e jh[cWjeZ[i) QWcW]kj_
$,4./% Z[iYh_X[Z i_n d[m if[Y_[i \hec BWfWd) :heeai $,4./%
WZZ[Z \ekh d[m if[Y_[i \hec 9c[h_YWd i^Whai)
Kf[e_Wb h[\[h[de[ i^ekbZ X[ cWZ[ je j^[ _cfehjWdj
fWf[h e\ Be^dijed WdZ \b[]i $,4--% m^_Y^ _dYbkZ[i W h[(
YbWii_\_YWj_ed e\ ĵ [ ikf[h\Wc_bo ?oheZWejobebZ[W
Be^dijed WdZ L_[]i ,4--) :[i_Z[i j^[ d[m .kf[h\Wc_bo [̂
fhefei[i ed[ d[m \Wc_bo' \_l[ d[m ikX\Wc_b_[i' i[l[dj[[d
d[m ][d[hW WdZ ikX][d[hW WdZ i[l[dj[[d d[m if[e_[i) @[
Z[iYh_X[i j^[ \_hij ]oheZWejob_Zi je X[ h[YehZ[Z \hec
9kijhWb_W) 9bb j^[ d[m if[Y_[i Z[iYh_X[Z eYYkh ed j^[
]_bbi e\ cWh_d[ WdZ \h[i^ mWj[h \_i^ e\ 9kijhWb_W)
:oY^emiao $,4..5.1(.2% ceZ_\_[i ĵ [ YbWii_\_YWj_ed
e\ Eedef_ij^eZbiYbd[W >k^hcWdd ,4-3 WdZ Yh[Wj[i W d[m
\Wc_bo <Wejobe]oh_ZW[ m_j^ <Wejobe]ohki <_[i_d] ,30+ Wi
j^[ jof[ ][dki)
L&,3 Eede][d[W Wh[ e\ Yedi_Z[hWXb[ _cfehjWdY[ [ee(
,4
dec_YWbbo X[YWki[ e\ j^[ fWj^ebe]_YWb YedZ_j_edi j^[o
fheZkY[ _d \_î ) E[dj_ed ^Wi X[[d cWZ[ WXel[ je j^[ ^[Wlo
cehjWb_jo _d j^[ WgkWh_kc Wj EWd_bW WdZ j^[ fWj^e][d_Y_jo
e\ :[d[Z[d_W c[bb[d_ $EWe;Wbbkc ,4-2% _d j^[ F[m Qeha'
H^_bWZ[bf^_W WdZ ;^_YW]e WgkWh_W) L^[o Wbie eYYkh ed ĵ [
]_bbi e\ \_i^ _d j^[ F[XhWiaW ^WjY^[h_[i) @[ii $,4.+%
fe_dji ekj j^[ fh[lWb[dY[ WdZ fWj^e][d_Y_jo e\ Eede][d[W
ed ]ebZ\_i^) ?oheZWejob_Wi_i $\_d Z_i[Wi[% ^Wi X[[d
ademd \eh iec[ j_c[) Ad =khef[ j^[ Eede][d[W Wh[ W c[dWY[
_d jhekj ^WjY^[h_[i) @e\[h $,4+/% WdZ Hb[^d $,4-/% c[dj_ed
?oheZWejobki Wi Z[ijhkYj_l[ je =khef[Wd \_î ) Jej^ $,4--%
YWbbi Wjj[dj_ed je ?oheZWejobki Wi j^[ YWki[ e\ Z_i[Wi[ _d
]ebZ \_i^ WdZ YWhf) 9ja_di $,4+,% h[fehji ?oheZWijobki
[b[]Wdi FehZcWdd ,3.- _d EW_d[) ;eef[h $,4,0% h[fehji
?oheZWejobki c[Z_ki CWj^Wh_d[h Wi W fWhWi_j[ e\ icWbb(
cekj^[Z XbWYa XWii _d ;WdWZW)  NWd ;b[Wl[ $,4-,% h[fehji
?oheZWYjobki \W_hfehj_ QWd;b[Wl[ ed 9c[_khki c[bWi $JW\)%
WdU ;ofh_dki eWhf_e $D_dd)% _d AemW' HhWjj $,4,4%
c[dj_edi _d\[Yj_ed e\ j^[ ]_bbi e\ hW_dXem jhekj _d F[m
Qeha) ?kX[hb[j' @Wdi[d WdZ CWlWdW]^ $,4-2% h[fehj j^[
WjjWYa e\ ?oheZWYjobki ed hW_dXem jhekj _d OWi^_d]jed WdZ




@eij5 Md_Z[dj_\_[Z' ifejj[Z' ]hekf[h(b_a[ \_i^))
Hei_j_ed5 ?_bbi)
FkcX[h5 0'
DeYWb_jo5 AiWX[b AibWdZ' E[n_Ye)
<Wj[5 EWhY^ 0' ,4./)
L^[ \ehc $\_]) ,% e\ j^[ XeZo _i [bed]Wj[Z elWb' \bWj
WdZ b[W\(b_a[) Hh[i[hl[Z if[Y_c[di lWho _d b[d]j^ \hec
.)-3- je 0),,. cc) WdZ _d m_Zj^ \hec ,'3-+ je -)0 cc)
L^[ ikh\WY[ e\ j^[ XeZo _i iceej^' kdWhc[Z WdZ kdf_]c[dj[Z)
L^[ cekj^ $\_]) -% _i ed j^[ l[djhWb ikh\WY[ e\ j^[ XeZo)
ehWb ikYa[h $\_]& -% ikhhekdZ_d] j^[ cekj^ _i bWh][
WdZ fem[h\kb WdZ _i beYWj[Z _d ĵ [ c[Z_Wd fbWd[ k̀ij X[(
^_dZ j^[ Wdj[h_eh ikYa[hi WdZ k̀ij _d \hedj e\ j^[ Y_hhki
iWY) Aj _i XheWZ[h j^Wd bed] WdZ lWh_[i _d m_Zj^ \hec
+)-33 je +)002 cc) WdZ _d b[d]j^ \hec +)--+ je +)..4 cc)
L^[ Wdj[h_eh ikYa[hi $\_]) ,% Wh[ [bb_fj_YWb _d \ehc
m_j^ ib_]^jbo [b[lWj[Z cWh]_di WdZ YedjW_d_d] W i^Wbbem
Z[fh[ii_ed) L^[o Wh[ XheWZ[h j^Wd bed] WdZ ^Wl[ de cWh(
]_dWb c[cXhWd[) L^[ m_Zj^ lWh_[i \hec +).+0 je +).4+ cc)
WdZ j^[_h b[d]j^ \hec +)--+ je +)..4 cc) L^[ f^Whodn _i
WXi[dj) 9 i^ehj [ief^W]ki b[WZi _dje j^[ jme bWj[hWb
-,
_dj[ij_dWb ehkhW m^_Y^ ]_l[ e\\ i_Z[ XhWdY^[i) L^[h[ _i
de WdWijecei_i e\ [_j^[h jhkdai eh XhWde^[i)
9 XhW_d _i fh[i[dj k̀ij Wdj[h_eh je j^[ ehWb ikYa[h)
Aji m_Zj^ _i Wffhen_cWj[bo j^[ m_Zj^ e\ j^[ ehWb ikYa[h)
Lme fW_h e\ f^ejeh[Y[fjehi Wh[ fh[i[dj _d j^[ ZehiWb fWhj
e\ j^[ XhW_d) L^[o Wh[ Ykf(i^Wf[Z' f_]c[dj[Z ijhkYjkh[i)
L^[ Wdj[h_eh fW_h ^Wl[ j^[ ef[d [dZ e\ j^[ Ykf fe_dj_d]
feij[h_ehbo) L^[o Wh[ icWbb[h j^Wd ĵ [ ej^[h jme WdZ
Wh[ Ybei[h je][j^[h) L^[ feij[h_eh fW_h e\ f^ejeh[Y[fjehi
^Wl[ j^[ ef[d [dZ e\ ĵ [ Ykf fe_dj_d] Wdj[h_ehbo) K_dY[
iec[ _di[Yji ^Wl[ jme i[ji e\ [o[i m^_Y^ Wh[ ki[Z \eh Z_c
WdZ Xh_]^j b_]^j j^[i[ cWo X[ WdWbe]eki _d j^_i h[if[ej)
L^[ Wdj[h_eh fW_h ^Wl[ j^[ f_]c[dj jemWhZi j^[ \hedj [dZ
e\ ĵ [ Wd_cWb WdZ j^ki X[jj[h fhej[Yj ĵ [ f^eje(i[di_j_l[
ikXijWdY[ X[d[Wj^ j^[c) L^[o' j^[h[\eh[' c_]^j X[ ki[Z
\eh Xh_]^j b_]^j) L^[ ej^[h jme' m_j^ b[ii fhej[Yj_ed e\
j^[ f^eje(i[di_j_l[ cWj[h_Wb' mekbZ X[ WZWfj[Z \eh Z_c
b_]^j)
Lme [nYh[jeho feh[i Wh[ i_jkWj[Z bWj[hWb je ĵ [
feij[h_eh cWh]_d e\ j^[ cekj^ WdZ ef[d Zehi"bbo) L^[o
b[WZ Wbceij Z_h[Yjbo _dje jme [bed]Wj[Z iWY(b_a[ [neh[jeho
XbWZZ[hi i_jkWj[Z c_ZmWo X[jm[[d ĵ [ Y_hhki iWY WdZ
bWj[hWb XehZ[hi e\ ĵ [ Wd_cWb WdZ [nj[dZ feij[h_ehbo Wbceij
je j^[ elWho WdZ effei_j[ j^[ l_j[bb_d[ h[i[hle_h)
--
( Lme bWh][ j[ij[i $\_]) -% b_[ _d j^[ c_Z fehj_ed e\
j^[ XeZo) L^[ Z_ijWdY[ \hec j^[ Wdj[h_eh [dZ e\ j^[
Wd_cWb je j^[ Wdj[h_eh [dZ e\ j^[ j[ij[i lWh_[i \hec ,)+/
je ,)14 cc) L^[ j[ij[i Wh[ ib_]^jbo beX[Z m_j^ Yh[dWj[
cWh]_di) L^[h[ Wh[ Wffhen_cWj[bo jm[djo([_]^j je j^_hjo
_dZ[djWj_edi ed j^[ cWh]_d e\ [WY^ j[ij_i l_[m[Z \hec j^[
l[djhWb i_Z[) L^_i ]_l[i j^[ bWj[hWb [Z][i e\ j^[ j[ij[i
iec[m^Wj e\ W f_[ehkij [\\[Yj) L^[ j[ij[i lWho _d
b[d]j^ \hec +)2.1 je +)441 cc) WdZ _d m_Zj^ \hec +)0-+
je +)14. cc) L^[o Wh[ f_[hY[Z Xo \hec i_nj[[d je jm[djo
Zehie(l[djhWb ckiYb[i m^_Y^ [nj[dZ j^hek]^ j^[ XeZo e\ j^[
Wd_cWb) L^[ j[ij[i Wh[ Wffhen_cWj[bo [gk_(Z_ijWdj \hec
j^[ ZehiWb WdZ l[djhWb ikh\WY[i e\ ĵ [ mehc) QWiW
[\\[h[dj_W $\_]) -% b[Wl[ j^[ j[ij[i' ib_]^jbo Wdj[h_eh je
j^[ c_ZZb[ e\ j^[ j[ij[i' \hec j^[_h _dd[h cWh]_di WdZ
ieed kd_j[ je \ehc j^[ lWi Z[\[h[di) L^[ lWi Z[\[h[di
fWii[i \ehmWhZ je j^[ h_]^j e\ j^[ elWho WdZ ZehiWb je
ĵ [ l_j[bb_d[ h[i[hle_h) 9i ieed Wi _j fWii[i ZehiWb je
j^[ b[\j i_Z[ e\ j^[ oeba h[i[hle_h _j [dbWh][i Yedi_Z[h(
WXbo WdZ j^[d Xo jehjkeki m_dZ_d]i fWii[i Wbceij ijhW_]^j
\ehmWhZ kdj_b _j [dj[hi j^[ i[c_dWb l[i_Yb[ $\_]) -6 Wj
Wdj[h_eh [dZ e\ j^[ Y_hhki iWY' _\_]) -6)
Heij[h_eh je ĵ [ j[ij[i Wh[ jme icWbb' iceej^ [bb_f(
j_YWb XeZ_[i $\_]) -B' XheWZ[h j^Wd bed] WdZ c[Wikh_d]
-.
+)+0(1(+)+12 Xo +',+,(+),,3 cc) L^[i[ m[h[ \_hij Z[iYh_X[Z'
Xo ?eje $,34/% _d :[d[W[d_W foWjW) @[ YWbbi j^[c eh]Wdi
e\ fheXb[cWj_Y dWjkh[) K_dY[ j^[o ^Wl[ X[[d YWbb[Z
Z_\\[h[dj dWc[i Xo lWh_eki Wkj^ehi , fhefei[ j^[ dWc['
]bWdZi e\ ?eje' \eh ĵ [c) L^[ Y_hhki $\_]) -% _i Yed_ee(
Yob_dZh_eWb WdZ fe_dj[Z Wj _ji Z_ijWb [dZ) Lme \Wd(i^Wf[Z
fheijWj[ ]bWdZi $\_]) -% Wh[ fh[i[dj) L^[ fheijWj_e ZkYji
[dj[h j^[ fheijWj_e h[i[hle_h $\_]) -% feij[h_eh je j^[
ef[d_d] e\ j^[ lWi Z[\[h[di Wj j^[ Wdj[h_eh [dZ e\ ĵ [
Y_hhki iWY)
L^[ ][d_jWb feh[ $\_]) -% b_[i je j^[ b[\j e\ j^[
ehWb ikYa[h' ef[d_d] l[djhWbbo Wj j^[ b[l[b e\ j^[ Wd(
j[h_eh XehZ[h e\ j^[ ehWb ikYa[h)
ÇU[ elWho $\_]) -% b_[i #̀kij Wdj[h_eh je ĵ [ j[ij[i
WdZ feij[h_eh je j^[ l_j[bb_d[ h[i[hle_h) Aj _i iec[m^Wj
m_Z[h j^Wd bed]' c[Wikh_d] +).,(+).. Xo +)/.(+)02 cc) Aj
_i iceej^ WdZ _i f_[hY[Z Xo [b[l[d Zehie(l[djhWb ckiYb[
'
XWdZi WdZ YedjW_di m_j^_d _ji XeZo j^[ i[c_dWb h[Y[fjWYb[
$\_]) -%) L^[ el_ZkYj b[Wl[i j^[ elWho Wj j^[ c_ZZb[ e\
_ji Wdj[h_eh [dZ' fWii_d] je j^[ h_]^j WdZ fWij j^[ ekj[h
XehZ[h e\ ĵ [ elWho) Aj j^[d jkhdi je ĵ [ b[\j fWii_d]
ZehiWb je j^[ l_j[bb_d[ h[i[hle_h \hec m^_Y^ _j h[Y[_l[i
_ji oeba) Aj dem fheY[[Zi Z_W]edWbbo je j^[ b[\j WdZ
W\j[h fWii_d] j^[ Wdj[h_eh XehZ[h e\ j^[ l_j[bb_d[ h[i[h(
& L^_i mWi h[fehj[Z \eh j^[ \_hij j_c[ Xo BW^d WdZ Ck^d
$,4.-5,+1% _d :[d[Z[d_W c[bb[d_ $EWe]Wb_kc ,4-2%)
-/
le_h _j jkhdi Z_W]edWbbo je j^[ h_]^j WdZ [dj[hi ĵ [ fei(
j[h_eh [dZ e\ j^[ eejof[) L^[ kj[hki b[Wl[i j^[ Wdj[h_eh
[dZ e\ j^[ eejof[ WdZ ]e[i Wbceij ijhW_]^j \ehmWhZ' hkdd_d]
ib_]^jbo Z_W]edWbbo je j^[ b[\j WdZ [dj[hi j^[ ][d_jWb
i_dki) L^[ l_j[bbWh_W $\_]) ,s Wh[ YeWhi[ WY_deki ]bWdZi'
WdZ [nj[dZ \hec j^[ feij[h_eh XehZ[hi e\ ĵ [ Wdj[h_eh
ikYa[hi je j^[ feij[h_eh [dZ e\ j^[ Wd_cWb WdZ bWj[hWbbo je
j^[ i_Z[i e\ j^[ mehc) L^[ l_j[bb_d[ h[i[hle_h $\_]) ("
_i Wbceij Wi XheWZ Wi j^[ elWho WdZ b_[i iec[m^Wj Wdj[h_eh
je j^[ elWho' WdZ _i Yedijh_Yj[Z Wj j^[ c_ZZb[' fh[i[dj_d]
W ZkcXX[bb(b_a[ Wff[WhWdY[) L^[ []]i $\_]) .% Wh[ jh_Wd]k(
bWh _d i^Wf[ _d ikh\WY[ 'Wm WdZ ^Wl[ W i^ehj' ijekj'
Ykhl[Z Wff[dZW][ Wj ed[ feb[ WdZ W bed] Wjj[dkWj[Z \_bWc[dj
Wj j^[ ej^[h) L^[o c[Wikh[ +),+, cc) _d b[d]j^ Xo +),.+ cc)
_d m_Zj^)
L__[ feij[h_eh ^Wfjeh $\_]) ,% _i Y_hYkbWh' l[djhWb WdZ
m_j^ekj _dZ[djWj_edi) Aj c[Wikh[i W b_jjb[ el[h ed[(^Wb\
j^[ m_Zj^ e\ j^[ Wd_cWb) Aji Z_Wc[j[h _i +)3/3 je ,)01 cc)
9 h[bWj_l[bo m_Z[' _hh[]kbWh cWh]_dWb c[cXhWd[ $\_]) ,% _i
fh[i[dj) L^[ feij[h_eh ^Wfjeh X[Whi j^h[[ fW_hi e\ ^eeai
$\_]) /'0% jof_YWb e\ j^[ ][dki) L^[ feij[h_eh ^eea $\_]) /%
^Wi W XheWZ XWi[ WdZ W \_d[ h[Ykhl[Z fe_dj Z_h[Yj[Z Wdj[h_(
ehbo) Aj _i +)+0+(+)1, hWc) _d b[d]j^) L^[ c_ZZb[ ^eea
$\_]) 0% _i ijekj WdZ ijhW_]^j [nY[fj \eh W i^Whfbo h[(
-0
Ykhl[Z(fe_dj(Z_h[ej[W Wdj[h_ehbo) Aj _i +)-2,(+)/-/ cc)
_d b[d]j^) L^[ Wdj[h_eh ^eea $\_]) 0% _i ijhW_]^j m_j^ W
ib_]^jbo X_\khYWj[Z XWi[ m_j^ _ji fe_dj Z_h[Yj[Z Wdj[h_ehbo)
Aj _i +),,3(+)/-/ cc) _d b[d]j^)
E[Wikh[c[dji _d cc)
D[d]j^ 0)+-1 0),,. /)-/1 .)-3-
O_Zj^ -)0+ -)0+ -),10 ,)3-+
9dj[h_eh [dZ je
j[ij[i
,)14+ ,)3- ,)/0, ,)+/+
D[d]j^ e\ j[ij_i +)441 +)4,+ +)4-+ +)2.1 +)23+
O_Zj^ e\ j[ij_i +)14. +)123 +)0-+ +)0-+ +)004
D[d]j^ e\ elWho +)/.. +)002 +).+0 +).2, +).2.
O_Zj^ e\ elWho
D[d]j^ e\ Wdj[h_eh
+).,0 +)..4 +)-2, +)-.2 +)..4
ikYa[h
O_Zj^ e\ Wdj[h_eh
+)..4 +)..4 +)--+ +).+0
ikYa[h
D[d]j^ e\ ehWb
+).4+ +).2- +).+0 +)..4
ikYa[h
O_Zj^ e\ ehWb
+)..4 +).+0 +)-33 +)--+ +)..4
ikea[h
<_Wc[j[h e\
+)0+3 +)002 +).+0 +).33 +)//+
feij[h_eh ^Wfjeh
D[d]j^ e\ feij[h_eh
,)01 ,)/. ,)+/+ +)3/3 ,)+3.
^eea
D[d]j^ e\ c_ZZb[
+)0+ +),+, +)+3/ +),+,
^eea
D[d]j^ e\ Wdj[h_eh
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^eeai' j^[ i[YedZ fW_h bWh][ij' j^[ j^_hZ icWbb[ij $eh
f[h^Wfi WXi[dj%' Xkj m_j^ekj i[fjW Z_l_Z_d] _j _dje beekb_6
[_j^[h m_j^ Wdj[h_eh ]bWdZkbWh eh]Wdi $:djeXZ[bbW% eh
m_j^ Wdj[h_eh ikYa[hi $:[d[Z[d_W '̀ eh m_j^ Xej^ $Hi[kZe(
X[d[Z[d_W%6 m_j^ jme j[ij[i bo_d] i_Z[ Xo i_Z[)Ä
A fhefei[ je _dYbkZ[ j^[ \ebbem_d] ikX\Wc_b_[i kdZ[h
j^[ \Wc_bo ;WfiWb_ZW[5( ;WfiWb_dW[ Be^dijed ,4.,'
F_jpie^_dW[ Be^dijed ,4., WdZ :[d[Z[d__dW[ Be^dijed ,4.,)
L^[ Z_\\[h[dY[i X[jm[[d 9deoheeejob[ WdZ ej^[h ][d[hW e\
j^[ ikX\Wc_bo :[d[Z[d__dW[ Wh[ dej [dek]^ je _dYbkZ[ _j _d
W i[fWhWj[ ikX\Wc_bo) L^[ Z_\\[h[dY[i Wh[ edbo ][d[h_Y)
L^[ ][d[hW e\ j^[ ikX\Wc_bo :[d[Z[d__dW[ cWo X[ Z_i(
j_d]k_i^[Z Wi \ebbemi5(
, $-% DWj[hWb _dj[ij_dWb XhWdY^[i WXi[dj 9deoheeejob[
- $,% DWj[hWb _dj[ij_dWb XhWdY^[i fh[i[dj.
. $/% Lhk[ Wdj[h_eh ikYa[hi WXi[dj6 Wd(
j[h_eh WZ^[i_l[ eh]Wdi fh[i[dj KdjeXZ[bbW
/ $.% Lhk[ Wdj[h_eh ikYa[hi fh[i[dj 0
0 $1% 9dj[h_eh WZ^[i_l[ eh]Wdi fh[i[dj :i[kZeX[d[Z[d_W
1 $0% 9dj[h_eh WZ^[i_l[ eh]Wdi WXi[dj:[d[Z[d_W
9YYehZ_d] je Be^dijed $,4.,540% 9dYoheeejob_dW[
i^ekbZ X[ h[ijh_Yj[Z je _dYbkZ[ 9deoheeejob[ m_j^ W i_d]b[
fh[elWh_Wd j[ij_i WdZ j^[ WXi[dY[ e\ bWj[hWb XhWdY^[i je
j^[ _dj[ij_dWb YhkhW) Hh_Y[ $,4./%' ^em[l[h' fbWY[i
-3
9deoheeejob[ _d j^[ ikX\Wc_bo :[d[Z[d__dW[) Aj mWi ik](
][ij[Z Xo ^_c ĵ Wj' Zk[ je j^[ \WYj j^Wj j^[ cWj[h_Wb e\
9deoheeejob[ lWbb[_ mWi _d feeh YedZ_j_ed' j^[h[ c_]^j ^Wl[
X[[d Wd [hheh _d _dj[hfh[j_d] j^[ fh[elWh_Wd j[ij_i)
9deoheeejob[XWhjie^_ Hh_Y[ ,4./ ^Wi jme j[ij[i feij[h_eh
je j^[ elWho)
L^[ \ebbem_d] if[Y_[i e\ :[d[Z[d_W ^Wl[ X[[d Z[iYh_X[Z
,& K)& ie_W[d3x $lWd :[d[Z[d ,303% ed Ke_W[dW Wgk_bW)
-) :) ^[dZeh\__ $led D_dijem ,334% ed ;ehof^W[dW ^bffkhk.)
.) :) elWjW $?eje% ed 9dj^_Wi jf_c\^\c`*
/) :) _i^_aWmW[ $?eje ,34/% ed D[j^h_dki if)
0) ='W cedj_Y[bb_ $HWhedW WdZ H[hk]_W ,340% ed Ek]_b WkhWjki)
1) :) cWeheeebfW $Db\̂ [ ,4+1% ed J^_defj[hW `WlWd_YW)
2& :& W_[bb[db $EWY;Wbbkc ,4-2% d) YecX' ed Kf^[he_Z[i
WddkbWjki' [jY)
3) :) [\iq_Xm`e` $DWocWd ,4.+% d) ZfdY( fe N\YXjkf[\j
/f_c\^\c``*
4) :) i[h_ebW[ $QWcW]kj_ ,4./% d' YecX' ed K[XWijeZ[i
Wkh[el_jjWjW)
,+) :) i[XWijeZ_i $QWcW]kj_ ,4./% d) YecX' ed K[XWijeZ[i
_d[hc_i)
:) _iWXb[_ _i i_c_bWh je :) _i^_aWmW[ ?eje _d iec[
h[if[Yji' ^em[l[h' ?eje#i if[Y_[i ^Wi iceej^ j[ij[i _dij[WZ
e\ beX[Z cWh]_di) ?bWdZi e\ ?eje Wh[ fh[i[dj _d :) _iWX[b_
-4
WdZ WXi[dj _d :) _i^_aWmW[) L^[ ]bWdZi e\ ?eje Wh[
i_c_bWh je j^ei[ e\ :) elWjW Xkj :) elWjW ^Wi iceej^ j[ij[i
WdZ W beX[Z ^Wfjeh) L^_i if[Y_[i ^Wi W Y_hYkbWh ^Wfjeh)
Aj _i ceh[ b_a[ :) c[bb[d_ $EWY;Wbbkc%) L^[ fheijWj[
]bWdZi Z_\\[h \hec j^ei[ e\ :) c[bb[d_ _d m^_Y^ j^[o Wh[
bed]' dWhhem XhWdY^_d] ijhkYjkh[i h[WY^_d] je j^[ j[ij[i)
_iWX[b_ j^[ fheijWj[ ]bWdZi Wh[ î ehj' XheWZ WdZ
\Wd(i^Wf[Z) :) c[bb[d_ ^Wi -(,+ Zehie(l[djhWb ckiYb[i
m^_Y^ hkd j^hek]^ j^[ j[ij[i) L^[ j[ij[i Wh[ Wbceij
jm_Y[ Wi bed] _d j^_i if[Y_[i Wi _d :) c[bb[d_) L^[ elWho
e\ :) c[bb[d_ _i +).+ Xo +'-- cc) _d /)0 cc) if[e_c[di)
Ad :) _iWX[b_ _j _i +'00 Xo +).. cc) _d 0), cc) if[Y_c[di)
L^_i if[Y_[i _i dWc[Z W\j[h _ji ][e]hWf^_Y beeWj_ed'
AiWX[b AibWdZ' E[n_Ye)
<_W]dei_i e\ :[d[Z[d_W _iWX[b_5 :eZo [bed]Wj[Z elWb'
W b_jjb[ el[h 0)+ cc) _d b[d]j^ Xo -)0 cc) _d m_Zj^6
feij[h_eh ^Wfjeh Y_hYkbWh +)3/3(,)01 cc) _d Z_Wc[j[h'
m_j^ XheWZ dejY^[Z cWh]_dWb c[cXhWd[6 Wdj[h_eh fW_h e\
êeai) +)-.(+)/- cc) _d b[d]j^' ib_]^jbo \eha[Z Wj XWi[6
c_ZZb[ fW_h +).4(+)/- cc)' feij[h_eh fW_h +)+0(+),+ cc)6
ehWb ikYa[h +)0cc) _d m_Zj^ Xo +). cc) _d b[d]j^' Z[[fbo
\_l[ beX[Z6 j[ij[i bed][h j^Wd m_Z[' +)1 Xo +)4 cc''
f_[hY[Z Xo ,1(-+ Zehie(l[djhWb ckiYb[i m_j^ beX[Z eh
Yh[dWj[ cWh]_di6 ]bWdZi e\ ?eje +)+01(+)+12 Xo +),+,(
+),,3 cc)' [bb_fj_YWb' XheWZ[h j^Wd bed]6 elWho iceej^'
.+
m_Z[h j^Wd bed]' +).,+ Xo +)/.(+)02 cc)' f_[he[Z Xo ,,
Zehie(l[djhWb ckiYb[ XWdZi6 l_j[bb_d[ h[i[hle_h Yedijh_Yj[Z
Wj c_ZZb[6 []]i jh_Wd]kbWh _d ikh\WY[ l_[m' +),+, cc) _d
b[d]j^ Xo +),.+ cc) _d m_Zj^' i^ehj Ykhl[Z ijekj Wff[dZW][
Wj ed[ feb[ WdZ bed] ib[dZ[h \_bWc[dj Wj j^[ ej^[h) >hec







DeYWb_jo5 KeYehhe AibWdZ' E[n_Ye)
<Wj[5 BWdkWho .' ,4./)
L^[ XeZo $\_]) 3% e\ j^[ Wd_cWb _i ĵ _d' \bWj' elWb'
WXekj jm_Y[ Wi bed] Wi m_Z[) L^[ fWhWi_j[i c[Wikh[ _d j^[
fh[i[hl[Z ijWj[ \hec ,)221 je -)44+ cc) _d b[d]j^ WdZ Ad
m_Zj^ \hec ,)-01 je ,)2.. cc) L^[ ikh\WY[ e\ j^[ XeZo _i
iceej^ WdZ kdWhc[Z) Aj _i kdf_]c[dj[Z) L^[ Wdj[h_eh
ikYa[hi $\_]i) 3',,% Wh[ l[djhWbbo beYWj[Z WdZ [bb_fj_YWb)
L^[o Wh[ XheWZ[h j^Wd bed] WdZ c[Wikh[ _d b[d]j^ \hec
+),+, je +),30 cc) WdZ _d m_Zj^ \hec +',,2 je +)-0/ cc)
L^[o ^Wl[ de cWh]_dWb c[cXhWd[) L^[ feij[h_eh ikYa[h eh
^Wfjeh $\_]) 3% _i l[djhWbbo beYWj[Z WdZ Wffhen_cWj[bo
ed[(^Wb\ j^[ m_Zj^ e\ j^[ XeZo e\ j^[ Wd_cWb WdZ WXekj
jm_Y[ Wi XheWZ Wi bed]) Aj lWh_[i _d m_Zj^ \hec +)123 je
+)400 cc) WdZ _d b[d]j^ \hec +)..4 je +)/21 cc) Aj _i
i^Wbbem WdZ iceej^) HWf_bbW[ Wh[ WXi[dj) Aj ^Wi Wd [n(
jh[c[bo XheWZ cWh]_dWb c[cXhWd[) Aj _i \_l[(beX[Z m_j^
jme _dZ[djWj_edi feij[h_ehbo m^[h[ j^[ ^eeai [c[h][ WdZ
W Z[[f _dZ[djWj_ed _d j^[ c_ZZb[ e\ _ji Wdj[h_eh XehZ[h)
DWhlWb ^eeai Wh[ fh[i[dj WdZ c[Wikh[ +)+/+ cc) _d b[d]j^)
L^h[[ fW_hi e\ bWh][ ^eeai $\_]) 4% Wh[ Xehd[ Xo j^[
^Wfjeh) L^[ ekj[h fW_h _i icWbb WdZ c[Wikh[i +)+0+ je
+)+3/ cc) L^[o Wh[ ijhW_]^j [nY[fj Wj j^[ h[Ykhl[Z j_fi
WdZ Wh[ i_jkWj[Z d[Wh j^[ h[\b[Yj[Z ^eeai e\ j^[ i[YedZ
eh bWh][ij fW_h) L^[_h fe_dji Wh[ [nY[[Z_d]bo \_d[ WdZ
fe_dj Wdj[h_ehbo)L^[ c_ZZb[ fW_h e\ ^eeai _i h[bWj_l[bo
bed] WdZ ijhed] m_j^ j^[_h h[Ykhl[Z fe_dji fhe`[Yj_d]
Wdj[h_ehbo Wj j^[ jme _dZ[djWj_ed _d j^[ feij[h_eh XehZ[h
e\ j^[ ^Wfjeh& L^[_h b[d]j^ lWh_[i \hec +),14 je +)-.2
cc) L^[ j^_hZ eh _dd[h fW_h e\ ^eeai' beeWj[Z Wdj[h_ehbo
_d j^[ XWi[ e\ j^[ ^Wfjeh' _i ib_]^jbo bed][h j^Wd j^[
\_hij eh ekj[h fW_h) L^[o Wh[ l[ho ijhed] WdZ ^Wl[ W
h[bWj_l[bo bed] fhe`[Yj_d] f_[Y[ ib_]^jbo eXb_gk[bo WdZ
feij[h_ehbo \hec j^[ XWi[) L^[o Wh[ ijhW_]^j WdZ j^[_h
fe_dji fhe`[Yj Wdj[h_ehbo _d j^[ \beeh e\ j^[ ^Wfjeh)
.-
O _ \ p d \ X j l i \ `e c \e ^ k _ ] i f d , * , 4 0 kf ,*--4 dd*
O_\ f i X c j l Z b \ i %]`^* 4& `j `e k_\ d \ [ ` X e g c X e \
X e k \ i ` f i kf k_\ Z`iilj jXZ X e [ g f j k \ i ` f i kf k_\ YiX`e*
Dk `j [ \ \ g c p ] ` m \ ) c f Y \ [ n ` k _ knf Xek\i`fi( k n f c X k \ i X c
Xe[ fe\ g f j k \ i ` f i `e[\ekXk`fe* Dk `j X Yflk fe\ X e [ fe\ )
_X c ] k`d\j Xj Y i f X [ Xj cfe^' Dk m X i ` \ j `e n ` [ k _ ] i f d
,*.,0 kf ,*/5, dd(( `e c \ e ^ k _ ] i f d ,*-25 kf ,*//. dd*
O _ \ g _ X i p e o `j XYj\ek* < j_fik \ j f g _ X ^ l j c \ X [ j `ekf
knf c X k \ i X c ` e k \ j k ` e X c filiX ] i f d n_`Z_ Xi`j\ c X k \ i X c
YiXeZ_\j* I \ ` k _ \ i k_\ ` e k \ j k ` e X c filiX e f i k _ \ ` i
Yi XeZ_\j Xi\ le`k\[* O n f \ o Z i \ k f i p gfi\j X i \ gi\j\ek
X e [ f g \ e [ f i j X c c p f g g f j ` k \ k_\ d ` [ [ c \ f] k_\ f i X c j l f b \ i
kf k_\ c X k \ i X c \[^\ f] k_\ nfid* O_\ g f i \ j f g \ e `ekf
cfe^ [ lZkj n _ ` Z _ f g \ e `ekf k_\ \ o Z i \ k f i p Y c X [ [ \ i %]c^` 4&
n _ ` Z _ Y\^`ej f g g f j ` k \ k_\ g f j k \ i ` f i d X i ^ ` e f] k_\ fiXc
jl Z b \ i Xe [ \e[j g f j k \ i ` f i c p f g g f j ` k \ k_\ p f c b i \ j \ i )
mf`i*
O_\ ^ \ e ` k X c g f i \ %]`^* 4& f i Z f d d f e f g \ e ` e ^ f ] k_\
d X c \ X e [ ] \ d X c \ i \ g i f [ l Z k ` m \ [ l f k j `j n \ c c kf k_\ c\]k
f] X e [ gXjk k_\ X e k \ i ` f i Y f i [ \ i f] k_\ fiX c jlZb\i* Dk
fg\ej Xk k_\ c \m\c f ] k_\ X e k \ i ` f i gX` i f] g _ f k f )
i \ Z \ g k f i j f] k_\ Y i X ` e X e [ f e c p j c ` ^ _ k c p g f j k \ i ` f i kf
k_\ c f n \ i i ` d f ] k_\ X e k \ i ` f i jl\b\ij* O n f k\jk\j %]`^j*4(-0&
..
Wh[ i_jkWj[Z _d j^[ c[Z_Wd fbWd[ e\ j^[ Wd_cWb WXekj c_ZmWo
X[jm[[d j^[ Wdj[h_eh WdZ feij[h_eh [dZi e\ j^[ Wd_cWb)
L^[_h _dd[h XehZ[hi Wbceij jekY^ [WY^ ej^[h) L^[o b_[
[gk_Z_ijWdj \hec j^[ ZehiWb ikh\WY[ WdZ j^[ l[djhWb
ikh\WY[) L^[o Wh[ iceej^ WdZ kdbeX[Z WdZ ib_]^jbo bed][h
j^Wd XheWZ) Gd[ j[ij_i _d ed[ if[Y_c[d mWi Wbceij ]beXk(
bWh) L^[o lWho _d b[d]j^ \hec +)..+ je +)11, cc) WdZ
_d m_Zj^ \hec +)-33 je +)/4, cc) L^[ b[d]j^ \hec j^[ Wd(
j[h_eh [dZ e\ j^[ j[ij[i je j^[ Wdj[h_eh [dZ e\ j^[ XeZo
lWh_[i \hec +)2/1 je ,).+ cc) L^[ jme j[ij[i Wh[ f_[he[Z
Xo \hec ,- je ,2 Zehie(l[djhWb ckiYb[i m^_Y^ [nj[dZ j^hek]^
j^[ j[ij[i \hec j^[ ZehiWb je j^[ l[djhWb mWbbi e\ j^[
Wd_cWb) Lme i^ehj lWiW [\\[h[dj_W $\_]) 3% Wh_i[ \hec
j^[ Wdj[h_eh ZehiWb fWhji e\ j^[ j[ij[i' ieed kd_j[ WdZ
fWii \ehmWhZ Wi j^[ lWi Z[\[h[di $\_]) 3% m^_Y^ _i W
ib[dZ[h ZkYj fWii_d] \ehmWhZ ZehiWb WdZ je ĵ [ b[\j e\
j^[ elWho) L^[ lWi Z[\[h[di h[cW_di ib[dZ[h WdZ fWii[i
Wbceij ijhW_]^j Z_W]edWbbo kdj_b effei_j[ j^[ oeba
h[i[hle_h m^[h[ _j [dbWh][i WdZ fWii[i \ehmWhZ Xo W jeh(
jkeki fWj^ kdj_b _j [dj[hi j^[ Y_hhki iWY) L^[ lWi
Z[\[h[di [dj[hi j^[ ZehiWb i_Z[ e\ j^[ Y_hhki iWY Wj _ji
Wdj[h_eh [dZ k̀ij feij[h_eh je m^[h[ j^[ fheijWj[ ZkYj
[dj[hi j^[ fheijWj_e h[i[hle_h) Lme a_Zd[o(X[Wd i^Wf[Z
]bWdZi e\ ?eje $\_]i) 3',+% b_[ k̀ij feij[h_eh je j^[
j[ij[i# m_j^ j^[_h YedYWl[ XehZ[hi Wdj[h_eh WdZ e\ j^[
./
iWc[ Yedjekh Wi j^[ feij[h_eh XehZ[h e\ j^[ j[ij[i) L^[o
Wh[ j^h[[ WdZ ed[(^Wb\ j_c[i Wi XheWZ Wi bed]) L^Wj _i'
j^[o b_[ m_j^ j^[_h bed] Wn_i Z_h[Yj[Z ^eh_pedjWbbo WYheii
j^[ Wd_cWb WdZ ]_l[ ed[ j^[ _cfh[ii_ed e\ jme \hWda\khj[h
iWkiW][i) L^[o c[Wikh[ +)+.. cc) _d b[d]j^ WdZ +),,3 cc)
_d m_Zj^) L^[ Y_hhki iWY _i XkbXeki WdZ h[bWj_l[bo XheWZ)
Aji feij[h_eh [dZ b_[i k̀ij WXekj effei_j[ j^[ bem[h [dZ
e\ j^[ eejof[) Aji [dj_h[ b[d]j^ _i edbo WXekj ed[(^Wb\
j^[ Z_ijWdY[ \hec j^[ Wdj[h_eh [dZ e\ ĵ [ eejof[ je j^[
h[]_ed e\ j^[ el_ZkYj m^[h[ j^[ feij[h_eh [dZ e\ j^[ i^[bb
]bWdZ [cfj_[i eh WXekj j^[ b[l[b e\ ĵ [ Wdj[h_eh [dZ e\
j^[ l_j[bb_d[ h[i[hle_h) L^[ Y_hhki iWY _i Yecfb[j[bo
Z_l_Z[Z _dje W i[c_dWb l[i_Yb[ fehj_ed WdZ j^[ fheijWj_e
h[i[hle_h \hec j^[ Wdj[h_eh [dZ e\ m^_Y^ Wh_i[ j^[ ZkYji
b[WZ_d] \hec j^[ fheijWj_e ]bWdZi) Lme \Wd(i^Wf[Z
fheijWj[ ]bWdZi $\_]) 3% b_[ ed [_j^[hi_Z[ e\ j^[ Wd_cWb
effei_j[ ĵ [ Y_hhki iWY' WdZ [cfjo _dje j^[ Wdj[h_eh [dZ
e\ j^[ fheijWj_e h[i[hle_h' L^[ Y_hhki _i Yed_Ye(
eob_dZh_YWb _d i^Wf[ WdZ_i kdWhc[Z)
L^[ elWho $\_]i) 3' ,-s b_[i k̀ijWdj[h_eh je WdZ
X[jm[[d j^[ jefi e\ j^[ jme j[ij[i) Aj _i iceej^'
]beXkbWh' WdZ kdbeX[Z) Ad ed[ if[Y_c[d c[Wikh[Z' _ji
b[d]j^ WdZ m_Zj^ c[Wikh[Z \hec ĵ [ l[djhWb i_Z[ m[h[ [n(
WYjbo j^[ iWc[) Aji b[d]j^ lWh_[i \hec +),0- je +).+0 cc)
( *
Aji m_Zj^ lWh_[i \hec +),14 je +).-- cc) 9i _d ej^[h if[Y_[i
e\ :[d[Z[d_W Z[iYh_X[Z _d j^_i fWf[h j^[ elWho YedjW_di
m_j^_d j^[ Y[djhWb fWhj e\ _ji XeZo W h[bWj_l[bo bWh][
i[c_dWb h[Y[fjWYb[ $\_]i) 3' ,-%) L^[ el_ZkYj q\_]) 3%
Wh_i[i \hec j^[ l[djhWb Wdj[h_eh fWhj e\ j^[ elWho WdZ
fWii[i \ehmWhZ WdZ je j^[ h_]^j _d ed[ if[Y_c[d'WdZ \eh(
mWhZ WdZ je j^[ b[\j _d Wdej^[h' _j j^[d jkhdi Wbceij
WXhkfjbo [_j^[h je ĵ [ b[\j eh h_]^j WdZ fWii[i _dje j^[
XWi[ e\ j^[ i^[bb ]bWdZ h[]_ed) Aj j^[d jkhdi je j^[
h_]^j' fWii[i \ehmWhZ W i^ehj Z_ijWdY[' jkhdi je j^[ b[\j
WdZ j^[d cWa[i Wbceij W h_]^j Wd]b[ jkhd WdZ [dj[hi j^[
eejof[ $\_]) 3%' m^_Y^ _i XkbX(i^Wf[Z WdZ WXekj jm_Y[ Wi
bed] Wi m_Z[) 9 h[bWj_l[bo XheWZ ZkYj b[WZi \hec ĵ [
eejof[ je m^[h[ _j [dj[hi j^[ ][d_jWb i_dki ed ĵ [ b[\j
i_Z[ WdZ ib_]^jbo ZehiWb) L^[ l_j[bbWh_W Wh[ YeWhi[bo
WY_deki ]bWdZi WdZ [nj[dZ \hec j^[ Wdj[h_eh ikYa[hi je j^[
feij[h_eh [dZ e\ j^[ Wd_cWb WdZ bWj[hWb je ĵ [ i_Z[i) L^[o
\_bb ceij e\ j^[ ifWY[ X[jm[[d j^[ ej^[h ]bWdZi) L^[
l_j[bb_d[ h[i[hle_h $\_]) 3% _i W bWh][ iWY(b_a[ ijhkYjkh[
m^_Y^ b_[i Yheiim_i[ e\ j^[ mehc k̀ij _d \hedj e\ j^[ elWho)
Aj _i WXekj ed[ WdZ ed[(^Wb\ j_c[i j^[ m_Zj^ e\ j^[ elWho
WdZ h[Y[_l[i l_j[bb_d[ ZkYji \hec _ji bWj[hWb' Wdj[h_eh
WdZ feij[h_eh XehZ[hi) Gdbo ed[ if[Y_c[d ^Wi W cWjkh[
[]] $\_]) ,.% fh[i[dj) >hec j^[ l[djhWb i_Z[ e\ j^[
Wd_cWb _j Wff[Whi fohWc_ZWb _d ekjb_d[) Aj b_[i _d j^[
.1
eejof[ m_j^ _ji Wf[n fe_dj_d] Wdj[h_ehbo) Fe febWh
\_bWc[dj eh Wff[dZW][ _i eXl_eki) Aji bem[h XehZ[h ^Wi
W j^_Ya h_Z][ eh XehZ[h e\ i^[bb cWj[h_Wb m^_Y^ Wbie [n(
j[dZi kf j^[ c_ZZb[ e\ j^[ l[djhWb i_Z[ el[h ed[(^Wb\ mWo
je j^[ Wdj[h_eh [dZ e\ ĵ [ []]) L^_i []] c[Wikh[i +)+4-
cc) _d b[d]j^ WdZ +),-0 cc) _d m_Zj^)
E[Wikh[c[dji _d cc)
LejWb b[d]j^ -)13 -)/-1 -)44+ ,)221
?h[Wj[ij m_Zj^ ,).4 ,)03 ,)0,1 ,)22. ,)-01
O_Zj^ e\ Wdj[h_eh
ikYa[h +),,2 +)-,0 +)-0/ +),.0 +),14
D[d]j^ e\ Wdj[h_eh
ikea[h +),+, +),2. +),14 +),30 +),.0
O_Zj^ e\ ehWb
ikYa[h +)-2, +).+. +)..4 +).4+ +)-+/
D[d]j^ e\ ehWb
ikYa[h +)-+. +)-,0 +)-.2 +)..- +),14
D[d]j^ e\ elWho +),14 +)-,0 +),14 +).+0 +),0-
O_Zj^ e\ elWho +),30 +)-,0 +)-0/ ( +).-- +),14
D[d]j^ e\ j[ij_i +)/2/ +)/.. +)/4+ +)11, +)..4
O_Zj^ e\ j[ij_i +)..4 +)/.. +)/-/ +)/4, +)-33
O_Zj^ e\ ^Wfjeh +)3/3 +)311 +)40. +)123




bWh][ ^eea +)-.2 +)-,- +),14
D[d]j^ e\ Wdj[h_eh
^eea +)+4. +),,3 +)+3/
D[d]j^ \hec Wdj[h_eh
[dZ e\ Wd_cWb je
j[ij[i +)311 +)441 ,).+ +)2/1
D[d]j^ e\ []] +)+4-
O_Zj^ e\ []] +),-0
D[d]j^ e\ bWhlWb ^eea+)+/+
D[d]j^ e\ ]bWdZi e\ +)+..
?eje
O_Zj^ e\ ]bWdZi e\
?eje +),,3
.2
<_W]dei_iY\ :[d[Z[d_W Z[d[y&) :eZo ,)2(-)4 cc)' elWb'
jm_e[ Wi bed] Wi XheWZ6 Wdj[h_eh ikYa[hi [bb_fj_YWb'
XheWZ[h j^Wd bed]' +),+,(+),30 Xo +),,2 ( +)-0/ cc)6
feij[h_eh ^Wfjeh \_l[(beX[Z' +)..4(+)/21 cc) Weheii6
XheWZ cWh]_dWb c[cXhWd[6 bWhlWb ^eeai +)+/+ cc) _d b[d]j^6
Wdj[h_eh ^eeai e\ ^Wfjeh +)+3/(+),,3 hWc) bed]6 c_ZZb[ ^eeai
+),14(+)-.2 cc)6 feij[h_eh ^eeai +)+0+(+)+3/ cc)6 ehWb
ikYa[h \_l[(beX[Z' +)-+/(+).4+ cc) _d m_Zj^ Xo +),14(
+)..- cc) _d b[d]j^6 ][d_jWb feh[ je b[\j e\ ehWb ikYa[h6
j[ij[i iceej^' kdbeX[Z' ib_]^jbo bed][h j^Wd XheWZ'
+)..4(+)11, Xo +)-33(+)/4, cc)' f_[hY[Z Xo ,-(,2 Zehie(
l[djhWb ckiYb[i6 lWi Z[\[h[di b_jjb[ Ye_b[Z6 - a_Zd[o
X[Wd(i^Wf[Z ]bWdZi e\ ?eje feij[h_eh je j[ij[i' Yedl[n
i_Z[ feij[h_eh' XheWZ[h j^Wd bed]' +)+.. Xo +),,3 cc)6
elWho iceej^' ]beXkbWh' kdbeX[Z' Wbceij ]beXkbWh' +),0-(
+).+0 Xo +),14(+).-- cc) _d m_Zj^6 []] m_j^ekj febWh \_bW(
c[dji' +)+4- cc) bed] Xo +),-0 cc) m_Z[) >hec ]_bbi e\
Eoej[hef[hYW if)' KeYehhe AibWdZ' E[n_Ye)
<_iYkii_ed5 L^_i if[Y_[i Z_\\[hi \hec :) _iWX[bbb fWhj_(
YkbWhbo _d j^[ j[ij[i m^_Y^ Wh[ iceej^ WdZ j^[ ]bWdZi e\
?eje m^_Y^ Wh[ [bed]Wj[Z WdZ X[Wd(i^Wf[Z) :) elWjW ^Wi
W ]beXkbWh oeba h[i[hle_h WdZ icWbb ]beXkbWh ]bWdZi e\ ?eje)
:) Z[d[W ^Wi W l[ho XheWZ oeba h[i[hle_h WdZ bWh][ [bed]W(
j[Z ]bWdZi e\ ?eje)
.3
L_b[ if[e_[i dWc[ _i Z[h_l[Z \hec j^[ \WYj j^Wj _i
feii[ii[i ]bWdZi e\ ?eje feij[h_eh je ĵ [ j[ij[i)
:[d[Z[d_W WZ[d[W d)if)
$>_]i) ,0(-0s
@eij5 Eoej[hef[hYW Wf)j ]hekf[h)
Hei_j_ed5 ?_bbi)
FkcX[h5 ,-)
DeeWb_jo5 Keeehhe AibWdZ' E[n_Ye)
<Wj[5 BWdkWho .' ,4./)
Ad \ehc j^[ XeZo $\_]) ,0% _i j^_d WdZ b[W\(b_a['
elWb' \bWj WdZ l[ho YedYWl[ ed j^[ l[djhWb i_Z[) L^[
if[Y_c[di c[Wikh[Z _d j^[ fh[i[hl[Z ijWj[ lWho _d b[d]j^
\hec -)), je .)+ cc) WdZ _d m_Zj^ \hec ,).+ je ,)31 cc)
L^[ XeZo _i kdf_]c[dj[Z' iceej^ WdZ kdWhc[Z) L^[ cekj^(
ef[d_d] eYYkhi ed j^[ l[djhWb ikh\WY[ `kij feij[h_eh je
j^[ jme Wdj[h_eh ikYa_d] Z_iYi) L^[ Yecced ef[d_d] e\ j^[
cWb[ WdZ \[cWb[ h[fheZkYj_l[ ioij[ci _i je j^[ b[\j e\
WdZ ib_]^jbo Wdj[h_eh je j^[ cekj^) Lme [nYh[jeho feh[i
ef[d ed j^[ ZehiWb ikh\We[ Wj j^[ b[l[b e\ j^[ feij[h_eh
XehZ[h e\ j^[ ehWb ikYa[h)
Wdj[h_eh ikea[hi $\_]i) ,0' --% Wh[ [bb_fj_YWb
m_j^ j^[_h Wdj[h_eh l[djhWb XehZ[hi ib_]^jbo eel[h[Z Xo
j^[ Wdj[h_eh feij_ed e\ j^[ XeZo m^_Y^ _i X[dj l[djhWbbo
.4
el[h ĵ [c' \ehc_d] W \b[i^o beX[) L^[o Wh[ XheWZ[h j^Wd
bed]' WdZ lWho _d b[d]j^ \hec +),1 je +)-+ cc) WdZ _d
m_Zj^ \hec +),1 je +)-2 cc) 9 cWh]_diU) c[cXhWd[ _i WXi[dj)
L^[ feij[h_eh ^Wfjeh $\_]i) ,0' ,3' -,% _i el[h ed[(
^Wb\ j^[ m_Zj^ e\ ĵ [ XeZo' XheWZ[h j^Wd bed] WdZ ijhed]bo
\_l[(beX[Z) Aji m_Zj^ lWh_[i \hec +)21 cc) je ,),- cc)
WdZ _ji b[d]j^ \hec +)/. je +)24 cc) Aj _i i^Wbbem' iceej^
WdZ X[Whi de fWf_bbW[) Aj ^Wi W XheWZ cWh]_dWb c[cXhWd[
$\_]() ,0% m^_Y^ Yel[hi Wbb Xkj j^[ j_fi e\ j^[ c_ZZb[
fW_h e\ ^eeai) DWhlWb ^eeai $\_]) ,4% Wh[ fh[i[dj WdZ lWho
_d b[d]j^ \hec +)+-3(+)+3+ cc) L^h[[ fW_hi e\ ^eeai
$\_]i) -+'-,% e\ Z_\\[h[dj i_p[i Wh[ _cX[ZZ[Z _d j^[
feij[h_eh ikYa[h WdZ fhejhkZ[ kfed _ji kdZ[h ikh\WY[) L^[
ekj[h fW_h _i icWbb WdZ _i dej fh[i[dj _d Wbb if[Y_c[di
[nWc_d[Z) Fej edbo _i j^_i fW_h dej W YedijWdj \[Wjkh[
e\ j^_i if[Y_[i' Xkj _j _i dej W YedijWdj \[Wjkh[ e\ j^[
][dki) Aj _i fheXWXbo fh[i[dj kdb[ii WYY_Z[djbo beij'
lWd :[d[Z[d $,31,% Z[iYh_X[i _j _d =) ^_ffe]beii_' led
D_dijem $,334% _d =) ^[dZeh\__' Xkj _j _i dej fh[i[dj _d
=) Xkcfki__ Z[iYh_X[Z Xo D_djed $,344%' L^[i[ ^eeai Wh[
h[bWj_l[bo i^ehj WdZ ib[dZ[h m_j^ h[Ykhl[Z fe_dji fe_dj_d]
Wdj[h_ehbo) L^[o c[Wikh[ +)+/3 cc) _d b[d]j^ _d ed[
if[Y_c[d) L^[ i[YedZ eh c_ZZb[ fW_h e\ ^eeai _i ijhed])
L^[o Wh[ WhYkWj[ _d \ehc m_j^ j^[_h ijhed]bo h[ekhl[Z
/+
fe_dji(fe_dj_d] Wdj[h_ehbo Wj j^[ jme Z[[f _dZ[djWj_edi _d
j^[ feij[h_eh XehZ[h e\ j^[ ikea[h) L^[o lWho _d b[d]j^
\hec +),,3 je +)-3/ cc) L^[ j^_hZ eh _dd[h fW_h e\ ^eeai
Wh[ ijhW_]^j m_j^ j^[_h fe_dji Z_h[ej[Z Wdj[h_ehbo) L^[o
c[Wikh[Z +'+12 cc) _d ed[ if[Y_c[d WdZ +),,3 cc) _d \_l[
ej^[hi [nWc_d[Z) L^[o' j^[h[\eh[' i[[c je X[ ceh[ eedijWdj
_d i_p[ j^Wd j^[ ej^[h jme fW_hi e\ ^eeai)
Md_Y[bbkbWh ^_]^ YebkcdWh ]bWdZ Y[bbi $\_]) ,1s Wh[
fh[i[dj _d j^[ feij[h_eh ikYa[h) L^[o ^Wl[ Wd Wbceij
if^[h_YWb dkYb[ki ib_]^jbo feij[h_eh je j^[ e[dj[h e\ j^[
Y[bb m_j^ Y^hecWj_d W]]h[]Wj[Z WhekdZ j^[ dkYb[Wh mWbb)
L^[ Z_Wc[j[h e\ j^[ dkYb[ki _i el[h ed[(^Wb\ j^[ m_Zj^ e\
j^[ Y[bb) 9 bWh][ Wh[W e\ i[Yh[jeho ]hWdkb[i b_[i k̀ij
Wdj[h_eh je j^[ dkYb[ki jemWhZij^[ XehZ[h e\ j^[ Y[bb
m^_Y^ _i ed j^[ _di_Z[ e\ j^[ feij[h_eh ikYa[h) Gj^[h
Y[bbi $\_]) ,2% e\ j^[ ikYa[h Wh[ jWbb YebkcdWh WdZ Wh[
ib_]^jbo m_Z[h j^Wd j^[ ]bWdZ Y[bbi) L^[o ^Wl[ bWh][
[bb_fj_YWb dkYb[_ Wj j^[_h XWi[i) L^[ Y^hecWj_d _i
iYWjj[h[Z _d W d[jmeha j^hek]^ekj j^[ dkYb[ki) L^[
dkYb[ebki mWi dej l_i_Xb[ _d <[bW\_[bZLi ^W[cWjenob_d)
L^[ ]bWdZ Y[bbi ^Wl[ W icWbb ^[Wl_bo ijW_d_d] dkYb[ebki
jemWhZi ed[ [dZ e\ j^[ dkYb[ki)
L^[ ehWb ikYa[h $\_]i) ,v' --% _i _d j^[ c[Z_Wd fbWd[
k̀ij feij[h_eh je j^[ Wdj[h_eh ikYa[hi WdZ Z_h[Yjbo _d
/,
]ifek f ] k_\ f`iilj jXZ* Dk Dj ] ` m \ ) c f Y \ [ n ` k _ jc`^_k ` e )
[ \ e k X k ` f e j Xe[ `j Y i f X [ \ i k _ X e `k `j cfe^* Dk m X i ` \ j `e
n ` [ k _ ] i f d ,*/, kf ,*0. dd* X e [ `e c \ e ^ k _ ] i f d , * - 4 ) , * . 1
dd* O_\ g _ X i p e o `j XYj\ek* E* j_fik \ j f g _ X ^ l j c \ X [ j `ekf
knf cXk\i X c D e k \ j k ` e X c filiX ] i f d n _ ` f _ X i`j\ c X k \ i X c
YiXef_\j* O_\ ` e k \ j k ` e X c filiX Xi\ efk l e ` k \ [ gfjk\i`ficp*
O _ \ i \ X i \ knf \ o Z i \ k f i p gfi\j n_`f_ f g \ e f e k_\ [ f i j X c
jli]XZ\ f] k_\ X e ` d X c aljk Y \ _ ` e [ k_\ g f j k \ i ` f i d X i ^ ` e f]
k _ \ fiXc j l f b \ i X e [ f e \ ) _ X c ] n X p Y \ k n \ \ e k_\ d \ [ ` X e gcXe\
X e [ k_\ f l k \ i Y f i [ \ i f ] k_\ nfid* O_\ \ o Z i \ k f i p g fi\j c \ X [
`ekf j_fik( e X i i f n [lZkj n _ ` f _ \ d g k p `ekf knf cXi^\( YifX[(
b ` [ e \ p Y \ X e ) j _ X g \ [ \ o Z i \ k f i p Y c X [ [ \ i j %]`^* -1s c f f X k \ [
c X k \ i X c kf k_\ f`iilj jXZ n ` k _ k _ \ ` i ZfeZX m \ j`[\j flknXi[*
O_\ k \ j k \ j %]`^* DN& Xi\ knf `e e l d Y \ i X e [ Xi \ j ` k l )
Xk\[ `e XYflk k_\ d ` [ [ c \ f] k_\ Y f [ p Xe[ \ h l ` [ ` j k X e k ] i f d
k_\ [ f i j X c Xe [ m \ e k i X c jli]XZ\j* O _ \ p X i \ jdffk_( l e c f Y \ [
X e[ j c ` ^ _ k c p c f e ^ \ i k_Xe YifX[* O _ \ ` i c \ e ^ k _ m X i ` \ j ] i f d
,*.4 kf ,*31 dd* X e [ k _ \ ` i n ` [ k _ ] i f d ,(/, kf , (1, dd* O_\
X e k \ i ` f i \e[ f] k_\ k \ j k \ j DN J``Nk)-*/, dd* ] i f d k_\ X e )
k \ i ` f i \e[ f] k_\ Yf[p* O _ \ p Xi\ g`\i Z\[ Y p ] i f d --)-3
[ f i j f ) m \ e k i X c d l j Z c \ j n _ ` f _ \ o k \ e [ k _ i f l ^ _ k_\ Y f [ p f] k_\
Xe`dXc* O n f i \ c X k ` m \ c p j_fik m X j X \ ] ] \ i \ e k ` X %]`^j* -1(.0&
c\Xm\ k_\ k\jk\j ] i f d k _ \ ` i ` e e \ i d X i ^ ` e j X e k \ i ` f i kf k_\
d ` [ [ c \ f] k _ \ k\jk\j Xe[ j f f e l e ` k \ kf ] f i d X c X i ^ \ kfi klflj
m X j [\ ]\i\ej %]`^j*-1(.0& n _ ` Z _ gXjj\j ] f i n X i [ kf k_\ c\]k f]
/-
elWho(WdZ m_dZi XWYa WdZ \ehj^ ^eh_pedjWbbo j^h[[ je \_l[
j_c[i X[\eh[ _j [dj[hi j^[ i[c_dWb l[i_eb[ Wj j^[ Wdj[h_eh
[dZ e\ j^[ Y_hhki iWY) L^[ Y_hhki iWY $\_]i) ,0' -.s _i
XkbXeki' WXekj jm_Y[ Wi bed] Wi _j _i m_Z[ WdZ b_[i k̀ij
feij[h_eh je j^[ ehWb ikYa[h) Aj _i Yecfb[j[bo Z_l_Z[Z
_dje W i[c_dWb l[i_eb[ fehj_ed $m^_Y^ h[Y[_l[i j^[ lWi
Z[\[h[di Wj _ji Wdj[h_eh [dZ% WdZ W fheijWj_e h[i[hle_h
$\_]) -.%$\hec m^_Y^ Wh_i[ j^[ ZkYji b[WZ_d] \hec ĵ [
fheijWj[ ]bWdZi%) Lme \Wd(i^Wf[Z fheijWj[ ]bWdZi $\_]i)
,0' -0% Wh[ fh[i[dj) L^[o Wh[ \_d[bo WY_deki WdZ ijW_d
ceh[ ^[Wl_bo _d <[bW\_[bZ#i ^W[cWjenob_d j^Wd j^[ l_j[bb_d[
]bWdZi \hec m^_Y^ j^[o YWd h[WZ_bo X[ Z_ij_d]k_i^[Z) L^[
fheijWj_e ZkYj $\_]) -/% [dj[hi j^[ fheijWj_e h[i[hle_h ed
j^[ b[\j i_Z[ WdZ jemWhZi j^[ Wdj[h_eh [dZ e\ j^[ h[i[hle_h'
j^[ Y_h\ki $\_]) -/% _i Yed_Ye(Yob_dZh_YWb _d i^Wf[ WdZ _i
kdWhc[Z)
L^[ elWho $\_]) ,0' -/s b_[i k̀ij Wdj[h_eh je j^[ jme
j[ij[i WdZ _i ZehiWb WdZ feij[h_eh je j^[ l_j[bb_d[ h[i[h(
le_h) Aj _i XheWZ[h j^Wd bed] WdZ lWh_[i _d m_Zj^ \hec
+_b14 je +)-33 cc)' WdZ _d b[d]j^ \hec +),14 je +)-0/ cc)
Aj _i iceej^ WdZ dej beX[Z) L^[ elWho YedjW_di m_j^_d _ji
XeZo W bWh][ i[c_dWb h[Y[fjWYb[ $\_]) -/%) L^[ el_ZkYj
Wh_i[i \hec j^[ l[djhWb i_Z[ e\ j^[ elWho Wj _ji Wdj[h_eh [dZ
WdZ ]e[i eXb_gk[bo ekjmWhZ ZehiWb je j^[ l_j[bb_d[ h[i[h(
/.
le_h() 9j j^[ ekj[h cWh]_d e\ ĵ [ l_j[bb_d[ h[i[hle_h j^[
el_ZkYj jkhdi WXhkfjbo je j^[ h_]^j WdZ j^[d jkhdi b[\j WdZ
fWii[i eXb_gk[bo \ehmWhZ fWii_d] j^hek]^ j^[ h[]_ed e\ j^[
i^[bb ]bWdZ WdZ j^[d [dj[hi j^[ bem[h [dZ e\ j^[ eejof[)
Ad edbo ed[ ekj e\ ,- if[Y_c[di [nWc_d[Z j^[ ][d_jWb feh[
mWi je j^[ h_]^j _dij[WZ e\ j^[ b[\j e\ j^[ ehWb ikYa[h)
9 XheWZ ZkYj b[WZi \hec j^[ Wdj[h_eh [dZ e\ j^[ eejof[
kdj_b _j [dj[hi j^[ ][d_jWb i_dki ed j^[ l[djhWb i_Z[)
L^[ l_j[bbWh_W $\_]) ,0s Wh[ YeWhi[bo WY_deki ]bWdZi WdZ
[nj[dZ \hec j^[ bWj[hWb XehZ[hi e\ j^[ Wdj[h_eh ikYa[hi
je j^[ feij[h_eh [dZ e\ ĵ [ Wd_cWb' bWj[hWb je _ji i_Z[i)
L^[ []] $\_]) -.s _i jh_Wd]kbWh _d i^Wf[ m^[d l_[m[Z \hec
j^[ l[djhWb i_Z[ e\ j^[ Wd_cWb) 9 i_d]b[ febWh \_bWc[dj
[nj[dZi feij[h_ehbo \hec j^[ feij[h_eh [dZ e\ j^[ []] \eh
el[h ed[(^Wb\ j^[ b[d]j^ e\ j^[ \_bWc[dj WdZ j^[d X[dZi
WXhkfjbo XWYa ed _ji[b\ WdZ [nj[dZi \ehmWhZ m_j^ _ji j_f
Yheii_d] el[h j^[ XWi[ e\ j^[ \_bWc[dj) L^[ b[d]j^ e\ j^[
[]] _i +)+4- cc) WdZ _ji m_Zj^ _i +),,- cc) L^[ febWh
\_bWc[dj _i +)-+ cc) _d b[d]j^) 9 lW]_dW WdZ ][d_je(
_dj[WjbdWb YWdWb Wh[ WXi[dj)
//
E[Wikh[c[dji _d cc)
D[d]j^ .)+22 -)/.2 .)44 -)2.. -),11
O_Zj^
D[d]j^ e\ cekj^
,)01 ,)2.. -),1+ ,)31. ,)01
ikYa[h
O_Zj^ e\ cekj^
+),14 +),40 +)-+. +),14
ikYa[h +)--+ +)-.3 +)-2, +),14
D[d]j^ e\ elWho +)-.2 +)-0/ +),2- +)-+. +),14
O_Zj^ e\ elWho +)-33 +)-0/ +)-,1 +)-+. +),14
D[d]j^ e\ j[ij_i +)04. +)204 +)1,1 +)04. +)/23
O_Zj^ e\ j[ij_i
D[d]j^ Wdj[h_eh [dZ
+)0-0 +)0/- +)0-+ +)0+3 +)0+3
je j[ij_i
D[d]j^ e\ feij[h_eh
+)0+3 ,).+ +)311 +)123
ikea[h
O_Zj^ e\ feij[h_eh
+)0/- +)240 +)/21 +)0-+ +)/4,
ikea[h
D[d]j^ e\ ehWb
+)3,/ ,),,4 ,),-1 ,),-1 +)21.
ikYa[h
O_Zj^ e\ ehWb
+),31 +)-+. +)-,1 +)-0/ +),31
ikYa[h
D[d]j^ e\ c_ZZb[
+).4+ +).2. +).+. +w/-/ +).+0
^eea
D[d]j^ e\ Wdj[h_eh























<_iYkii_ed5 L^_i if[Y_[i _i iec[m^Wj i_c_bWh je :) c[bb[d_
EWY;Wbbkc ) L^[ i^Wf[ WdZ i_p[ Wh[ i_c_bWh) EWY;Wbbkc&i
if[Y_[i ^Wi j[ij[i m^_Y^ Wh[ icWbb[h WdZ beX[Z m_j^ -(,+
XWdZi e\ ckiYb[ j_iik[ m^_Y^ [nj[dZ Zehie(l[djhWbbo j^hek]^
j^[ eh]Wdi) L^[ j[ij[. _d j^_i if[Y_[i Wh[ f_[he[Z Xo
,,(,2 Zehie(l[djhWb ckiYb[i) . fheijWj[ ]bWdZ _i fh[i[dj
/0
`e Yfk_ Ylk `j d f i \ ffdgXfk Xe[ ] X e ) j _ X g \ [ `e k_`j jg\Z`\j*
O_\ g f j k \ i ` f i _ f f b j [ ` ] ] \ i ` e j`j\* D_ =* [ \ e \ X k_ \ X e )
k \ i ` f i _ f f b j X i \ c X i ^ \ i d \ X j l i ` e ^ , * , 1 , ) , * , 4 0 dd* De k_`j
jg\Z`\j k _ \ p Xi\ , * , 0 4 dd* O_`j jg\Z`\j _ X j ef ^ c X e [ j f]
B f k f Xj ] f l e [ `e =* [ \ e \ X *
O _ \ e X d \ X[ \ e \ X `j ^ ` m \ e kf k_`j j g \ Z ` \ j j`eZ\ k_\
^ cXe[j f] B f k f Xi\ XYj\ek*
? ` X ^ e f j ` j f] = \ e \ [ \ X ` X X [ \ e \ X 6 = f [ p . * - ) / * , dd$*( \ c f e ^ X )
k\[ fmXc7 g f j k \ i ` f i j l f b \ i j k i f e ^ c p ]`m\)cfY\[( ,*32)
-*-. dd* `e [`Xd\k\i( n ` k _ Y i f X [ d X i ^ ` e X c d \d Y i X e \ 7 g f j )
k \ i ` f i _ f f b j f ] _ X g k f i , * 0 4 dd* `e c\e^k_7 d ` [ [ c \ gX`i
, * - - 4 ' , * . 4 4 dd(7 X e k \ i ` f i _ f f b j , * , 2 3 ' , * - - 4 dd*7 X e )
k \ i ` f i j l f b \ i ]`m\'cfY\[9 , * / , ) , * 0 . Y p , * - 4 ) , * . 1 dd*7
k\jk\j cXi^\( jdffk_( lecfY\[( j c ` ^ _ k c p c f e ^ \ i k _ X e
YifX[( g ` \ i Z \ [ Y p --)-3 [ f i j f ) m \ e k i X c dljZc\j( ,*.4)
,*31 dd* Y p , * 1 , ) , * 1 0 dd*7 knf ] X e ) j _ X g \ [ g i f j k X k \ ^ c X e [ j
gi\j\ek7 f m X i p Y i f X [ \ i k _ X e cfe^( , * - 2 5 ) , ' . 4 4 Y p ,*-35)
,*.10 dd*7 ^ \ e ` k X c gfi\ kf c\]k f ] fiXc jlfb\i7 \ ^ ^
k i ` X e ^ l c X i ` e j_Xg\( ,*5. dd* c fe^ Y p ,(--. dd* n`[\7
j`e^c\ g f j k \ i ` f i g f c X i ]`cXd\ek( ,*., d d * cfe^* A i f d




@eij5 Md_Z[dj_\_[Z XWii(b_a[ \_î )
Hei_j_ed5 ?_bbi)
@kcX[h5 ,'
DeYWb_jo5 LW]ki ?el[' 9bX[cWhb[ AibWdZ' ?WbWfW]ei)
<Wj[5 BWdkWho ,4' ,4./)
Ad \ehc j^[ XeZo $\_]) -1% _i ĵ _d' b[W\(b_a['
[bed]Wj[Z elWb' WdZ ceh[ j^Wd jm_Y[ Wi bed] Wi m_Z[) Aj
_i ib_]^jbo YedYWl[ ed j^[ l[djhWb i_Z[ WdZ _i m_j^ekj
f_]c[dj) L^[ \bWjj[d[Z WdZ cekdj[Z jof[ if[Y_c[d c[Wikh[Z
/),,1 Xo ,'1+. cc) L^[ ikh\WY[ _i iceej^ WdZ kdWhc[Z)
L^[ ][d_jWb feh[ _i je j^[ b[\j e\ j^[ ehWb ikYa[h Wj j^[
b[l[b e\ j^[ cekj^) Lme [nYh[jeho feh[i ef[d ed j^[
ZehiWb ikh\WY[ d[Wh j^[ Wdj[h_eh [dZ) 9 feij[h_eh ^Wfjeh
$\_]) -1% _i fh[i[dj m_j^ j^h[[ fW_h e\ ^eeai)
L__[ Wdj[h_eh WZ^[i_l[ eh]Wdi $\_]) -1% Wh[ XheWZ
m_j^ ĵ _d' \bWj' Yh[dWj[ cWh]_di) L^[o Wh[ dej jof_YWb
ikYa[hi Wi \ekdZ _d :[d[Z[d_W Xkj Wh[ fi[kZeikYa[hi) L^[o
c[Wikh[ +)0+3 cc) _d m_Zj^) L^[ feij[h_eh ^Wfjeh $\_]) -1%
_i kdbeX[Z' ed j^[ l[djhWb ikh\WY[ Wj j^[ feij[h_eh [dZ)
Aj c[Wikh[i ,)+3. cc) WYheii WdZ ^Wi W dWhhem cWh]_dWb
c[cXhWd[) DWhlWb ^eeai Wh[ fh[i[dj m^_Y^ c[Wikh[ +)+-+cc)
_d b[f]j^) L^h[[ fW_hie\ ^eeai $\_]) -2% Wh[ _cX[ZZ[Z _d
/2
j^[ feij[h_eh fWhj e\ j^[ feij[h_eh ^Wfjeh ed j^[ l[djhWb
i_Z[' WdZ fhejhkZ[ \hec _ji l[djhWb ikh\WY[) L^[ ekj[h
fW_h _i ib[dZ[h' h[bWj_l[bo bed] WdZ Ŵi i^Whf' h[Ykhl[Z
fe_dji) L^[o c[Wikh[ +),++ cc) _d b[d]j^) L^[ i[YedZ eh
c_ZZb[ fW_h e\ ^eeai _i bWh][ WdZ fem[h\kb) L^[o Wh[
WhYkWj[ m_j^ h[Ykhl[Z fe_dji' WdZ c[Wikh[ +)0+ cc) _d
b[d]j^) L^[ _dd[h fW_h _i ijhW_]^j m_j^ j^[_h fe_dji
Z_h[Yj[Z Wdj[h_ehbo) L^[o c[Wikh[ +),21 cc) _d b[d]j^)
ehx ikYa[h $\_]) -1% _i _d ĵ [ c[Z_Wd fbWd[ k̀ij
feij[h_eh je j^[ Wdj[h_eh WZ^[i_l[ eh]Wdi WdZ Z_h[Yjbo _d
\hedj e\ ĵ [ Y_hhki iWY) Aj _i m[Wabo \_l[(beX[Z' _i ib_]^jbo
XheWZ[h j^Wd bed] WdZ c[Wikh[i +)// cc) WYheii) < g _ X i p g ^
_i fh[i[dj) L^_i YWd X[ i[[d _d l[djhWb l_[m j^hek]^ j^[
cekj^ ef[d_d] WdZ fh[i[dji j^[ Wff[WhWdY[ e\ jme a_Zd[o(
î Wf[Z'ckiYkbWh ijhkYjkh[i Ybei[ je][j^[h m_j^ j^[_h Yed(
YWl[ i_Z[i jemWhZi [WY^ ej^[h) 9 bWh][ dkYb[ki _i fh[i[dj
Wj j^[ XWi[ e\ j^[ f^Whodn) 9 i^ehj [ief^W]ki _i fheXWXbo
fh[i[dj' Wbj^ek]^ _j mWi dej l_i_Xb[) L^_i X_\khYWj[i je
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WdZ Wh[ beYWj[Z ed [WY^ i_Z[ WXekj ed[(^Wb\ mWo \hec j^[
c_Zb_d[ e\ j^[ Wd_cWb je j^[ i_Z[i _d j^[ Wdj[h_eh fWhj e\
j^[ Wd_cWb) K_dY[ j^_i Z[iYh_fj_ed _i XWi[Z ed ed[
if[Y_c[d de i[Yj_edi m[h[ cWZ[ WdZ j^[ [nYh[jeho feh[i
m[h[ dej i[[d Xkj j^[o fheXWXbo ef[d ZehiWbbo) L^[
iceej^' kdbeX[Z j[ij[i $\_]) -1% Wh[ [bed]Wj[Z elWb WdZ
i_jkWj[Z _d j^[ c_Zb_d[ WXekj ed[(^Wb\ mWo X[jm[[d j^[
Wdj[h_eh WdZ feij[h_eh [dZi e\ j^[ Wd_cWb) L^[o c[Wikh[
+)..4 cc) _d b[d]j^ Xo +)-.0 hWc) _d m_Zj^) =WY^ j[ij_i _i
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j^[ XeZo e\ ĵ [ Wd_cWb) Lme i^ehj lWiW [\\[h[dj_W Wh_i[
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Wbceij ijhW_]^j \ehmWhZ Wi W dWhhem jkX[ m_j^ de m_dZ_d]i
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WdZ j^[d \ehmWhZ cWa_d] Wdej^[h M(i^Wf[Z beef m_j^ j^[
ef[d [dZ e\ j^[ M Z_h[Yj[Z je j^[ b[\j) Aj dem jkhdi
WXhkfjbo \ehmWhZ WdZ [dj[hi j^[ feij[h_eh [dZ e\ ĵ [
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XWi[Z ^_i Z[iYh_fj_ed ed \ekh cekdj[Z if[Y_c[di \hec j^[
]_bb[ e\ HW]heiecki WkhWjki \hec 9kijhWb_W) L^[ kdWhc[Z
][d_jWb feh[ _i ed j^[ b[\j) L^[ \ebbem_d] Wh[ ^_i
c[Wikh[c[dji5( D[d]j^' 0)/+ cc)' m_Zj^ ,)1+ cc)' m_Zj^
e\ [̂WZ' ,)++ cc)' Z_Wc[j[h e\ f^Whodn' +).+ cc)' Z_Wc[j[h
e\ ^Wfjeh +)3+ cc)' b[d]j^ e\ ijWba' +)1+ cc)' m_Zj^ e\
ijWba' +)/+ cc)
=) fW]heiec_ \hec j^[ ?WbWfW]ei _i icWbb[h' c[Wikh(
_d] -),11 cc) _d b[d]j^ Xo +),-1 cc) _d m_Zj^) L^[
b[d]j^ e\ j^[ ijWba e\ j^[ feij[h_eh ^Wfjeh _i +).+0 cc)'
m_Zj^ e\ ijWba' +).44 cc) L^[ feij[h_eh ^eeai Wh[ bWh]['
ijhed]' h[Ykhl[Z WdZ c[Wikh[ +)+-/ cc) _d b[d]j^ Xo +)+3+
cc) _d ZWc[j[h Wj j^[ XWi[) L^[ icWbb ^eeai c[Wikh[
+)+-3 cc) L^[ m_Zj^ e\ j^[ cWh]_dWb c[cXhWd[ e\ ĵ [
feij[h_eh ^Wfjeh _i +)+1 cc) L^[ b[d]j^ e\ j^[ Wdj[h_eh
ikYa[h _i +), cc)6 m_Zj^ e\ ehWb ikYa[h' +)-33 cc)' m_Zj^
e\ Wdj[h_eh ikYa[h' +),/3 cc) L^[ b[d]j^ e\ j^[ elWho _i
+),1+ cc'' m_Zj^ +),3+ cc) L^[ j[ij[i Wh[ bed][h j^Wd m_Z[
WdZ c[Wikh[ +)-33 Xo +)-0/ cc) L^[ b[d]j^ e\ j^[ ^Wfjeh
* ,
_i +{..4' _ji Z_Wc_[h _i +)0+3 cc)
,)& dehZcWdd_ <_[i_d] ,30+ WdZ =) fW][bb_ lWd :[d[Z[d
WdZ @[ii[ ,31. Xej^ ^Wl[ ][d_jWb feh[i m^_e^ Wh[ c[Z_Wd
WdZ fhel_Z[Z m_j^ ^eeai) Ad Wbb j^[ ej^[h Z[iYh_X[Z
if[Y_[i j^[ ][d_jWb feh[ _i ed ĵ [ b[\j) =) lWbb[_
Eedj_Y[bb_ ,4+2 ^Wi j^[ c[cXhWd[ e\ j^[ Wdj[h_eh ikYa[hi
[dbWh][Z m_j^ mh_dab[i) L^[ f[Z_Y[b e\ j^[ feij[h_eh ikYa[h
_i l[ho bed]) L^[ ^eeai Wh[ dej el[hbWff_d]) KcWbb
^eeai Wh[ Z_c_dkj_l[' X[_d] WXekj ed[([_]^j^ e\ j^[ i_p[
e\ j^[ bWh][h ^eeai) Ad =) fWhedW[ Eedj_Y[bb_ ,4+2 j^[
c[cXhWd[ e\ j^[ Wdj[h_eh ikYa[hi _i dWhhem) L^[ f[Z_Y[b
e\ j^[ feij[h_eh ^Wfjeh _i i^ehj) Heij[h_eh ^eeai Wh[
i^ehj WdZ heXkij) L^[ icWbb ^eeai Wh[ h[bWj_l[bo bWh]['
X[_d] WXekj ed[(\_\j^ e\ j^[ bWh][ ^eeai)
=) ifWh_ QWcW]kj_ ,4./ \ekdZ ed ĵ [ ]_bbi e\ KfWhki
cWYhee[f^Wbki' Hb[ejeh^ode^ki f_Yjki WdZ Kf_d[f^[bki
WaWWhW \hec j^[ AdbWdZ K[W' BWfWd' ^Wi W cekj^ m_j^
Z[djWj[ eh i[hhWj[ cWh]_d m^_Y^ _i Z_ij_dYj \hec ej^[h
if[Y_[i)
D_djed#i kddWc[Z if[Y_[i [̂ Z[iYh_X[i Wi \ebbemi5(
 9 i_d]b[ if[Y_c[d \hec j^[ ]_bbi e\ ;WbWcki YWbWcki'
Bkbo ,1)))) :eZo [bb_fj_YWb' \bWjj[d[Z' feij[h_eh ikYa_d]
Z_iY `e_d[Z je j^[ XeZo Xo W ijWba' fhel_Z[Z m_j^ jme
^eeai Xkj m_j^ekj hWZ_Wb h_Z][6 jme Wdj[h_eh ikYa[hi
m^_Y^ m[h[ e_hekbWh _d j^[ b_l_d] Xkj [bb_fj_YWb _d j^[
fh[i[hl[Z if[Y_c[d) L^[ Wdj[h_eh [dZ _i fhel_Z[Z m_j^
dkc[heki icWbb beX[i' m^_Y^ fheXWXbo h[fh[i[dj jme beXWj[
Wdj[h_eh(bWj[hWb fhebed]Wj_edi e\ j^[ XeZo m_j^ beXkbWj[
XehZ[hi) L^[ ][d_jWb Wf[hjkh[ _i ed ĵ [ b[\j i_Z[ e\ ĵ [
c[Z_Wd b_d[ W i^ehj Z_ijWdY[ X[^_dZ j^[ b[\j ikYa[h) L^[
if[Y_c[d mWi hebb[Z kf m^[d \_hij i[[d WdZ mWi jee \hW]_b[
je Wbbem e\ iWj_i\WYjeho cWd_fkbWj_ed) <_c[di_edi' _d
cc& _d XWbiWc5 D) .)+6 b[d]j^ e\ XeZo -)-0 cc)6 Xh[WZj^'
Wdj[h_eh +)1 cc) cWn_ckc ,)+ cc)6 Z_Wc[j[h e\ ijWba +)/ cc)
feij[h_eh ikYa_d] Z_iY' b[d]j^ +)/0 cc)' Xh[WZj^ +)/3 cc)6
jhWdil[hi[ Z_Wc[j[h e\ Wdj[h_eh ikYa[h +),. cc)6 b[d]j^
e\ ^eeai +). cc) ( D_djed)
K) fW]heiec_ Z_\\[hi \hec _ji d[Wh[ij h[bWj_l['
_)& ifWh_' _d j^Wj j^[ cekj^ e\ QWcW]kj_#i if[Y_[i ^Wi W
Z[djWj[ eh i[hhWj[ cWh]_d)
<_Yb_Zef^ehW eWkbebWj_b_ d)if)
$>_]i) .,(.2%
@eij5 ;WkbebWj_bki fh_dY[fi $8% $B[dodi%' XbWdgk_bbe)
Kfj`k`fe6 ?_bbi)
FkcX[h5 -)
DeYWb_jo5 LW]ki ?el[' 9bX[hcWhb[' WdZ Wj ;^Wj^Wc
AibWdZ' ?WbWfW]ei)
<Wj[5 BWdkWho ,0 WdZ BWdkWho -,' ,4./)
* .
L^[ ê\bo $\_]) .,% e\ <_eb_Zef^ehW eWkbebWj_bb _i
bWdY[ebWj[ WdZ iec[m^Wj fe_dj[Z WdZ jWf[h_d] Wj j^[ Wdj[h_eh
[dZ) L^[ b[d]j^ lWh_[i \hec /)0 je 0)4 cc) \hec j^[ Wdj[h_(
eh [dZ je j^[ [njh[c_jo e\ j^[ ^_dZ[hceij ikYa[h) L^[
feij[h_eh ^Wfjeh $\_]) .,% jWa[i kf WXekj ed[(j^_hZ j^[
jejWb XeZo b[d]j^ WdZ X[Whi [_]^j Y_hYkbWh feij[h_eh
ikYa[hi $\_]) .,% ed j^[ j_fi e\ h[bWj_l[bo bed] f[Z_Y[bi)
L^[ ]h[Wj[ij m_Zj^ e\ j^[ XeZo _d j^[ h[]_ed e\ j^[ elWho
_i \hec +)23/ cc) je ,),2 cc) L^[ m_Zj^ WYheii j^[ Wd(
j[h_eh [dZ Wj j^[ c_ZZb[ e\ j^[ Wdj[h_eh ikYa[hi _i
+'-0(+'.- cc) L^[ m_Zj^ Wj j^[ feij[h_eh [dZ m^[h[ j^[
XeZo `e_di j^[ feij[h_eh ^Wfjeh _i +)+/-(+)+04 hWc) L^[
f[Z_Y[bi e\ ĵ [ ^Wfjeh Wh[ Wffhen_cWj[bo [gkWb _d b[d]j^)
@em[l[h' ĵ [ fW_h e\ ikYa[hi Wj j^[ [njh[c[ feij[h_eh
[dZ Wh[ edbo WXekj ed[(^Wb\ Wi bWh][ Wi ĵ [ ej^[h j^h[[
fW_hi) L^[ Wdj[h_eh fW_h e\ feij[h_eh ikYa[hi _i +)--4(
+).2. cc) _d b[d]j^' WdZ +)..4(+)/+2 cc) _d m_Zj^)
L^[ Y^_j_deki ia[b[jed e\ j^[ feij[h_eh ikYa[hi
$\_]i) ./'.0% _i l[ho Yecfb[n) Aj _i Yecfei[Z e\ [_]^j
Y^_j_deki f_[Y[i WdZ \ekh if_d[i)
L^[ cekj^ $\_]i) .,' .-% _i l[djhWb WdZ ikXj[hc_dWb)
L^[ jme Wdj[h_eh ikYa[hi $\_]i) .,' .-% Wh[ bWh][ WdZ
m_j^ekj c[cXhWdeki i[fjW) L^[o Wh[ \hec +),-2 je +),14
cc) _d b[d]j^' WdZ \hec +)+3/ je +),.0 hWc) _d m_Zj^)
1+
L^[o Wh[ bed][h j^Wd m_Z[) L^[ f^Whodn $\_]i) .,' .3' ..%
_i XkbX(i^Wf[Z WdZ bed][h j^Wd m_Z[) Aji b[d]j^ _i +)+3+(
+),-+ cc) WdZ _ji m_Zj^ +)+//(+'+21 cWn) L^[ [ief^W]ki
$\_]i) .,' .-% _i h[bWj_l[bo bed] WdZ ib[dZ[h' WdZ X_(
\khYWj[i k̀ij _d \hedj e\ ĵ [ ][d_jWb feh[ je \ehc ĵ [
jme _dj[ij_dWb ehkhW m^_Y^ fheY[[Z feij[h_ehbo WdZ \hec
m^_Y^ Wh_i[i bWj[hWb XhWdY^[i) L^[ YhkhW kd_j[ feij[h_(
ehbo _d \hedj e\ j^[ feij[h_eh ^Wfjeh _dje m^_Y^ j^[o
i[dZ XhWdY^[i)
Lbb[ ]]d_jWb feh[ $\_]i) .,' .-% _i k̀ij feij[h_eh
je j^[ X_\khYWj_ed e\ j^[ [ief^W]ki m[bb \ehmWhZ _d j^[
Wdj[h_eh fWhj e\ j^[ mehc ed j^[ l[djhWb i_Z[ _d j^[ c_Z(
b_d[) L^[ Z_ijWdY[ \hec j^[ ][d_jWb feh[ je j^[ Wdj[h_eh
[dZ e\ j^[ mehc _i +)-2,(+)/-/ cc) L^[ i_p[ e\ j^[ ef[d(
_d] _i +)+3 cc) WdZ j^[ Z_Wc[j[h je j^[ ekj[h h_c _i
+)+1 cc)
L^[ elWho $\_]i) .,' .-% _i ib_]^jbo je j^[ b[\j
i_Z[ e\ j^[ hW_Zb_d[ _d j^[ c_ZZb[ fWhj e\ j^[ XeZo fhef[h)
L^[ l[hj_YWb Whc e\ j^[ elWho _i WXekj jm_Y[ j^[ Z_Wc[j[h
e\ j^[ ^eh_pedjWb Whc) N_[m[Z \hec j^[ l[djhWb i_Z[ _j
^Wi W b[\j Whc m^_Y^ fheY[[Zi feij[h_ehbo WdZ j^[d X[dZi
ZehiWbbo WdZ je j^[ h_]^j) L^[ feij[h_eh Whc e\ j^[ elWho
_i Wbceij Wj h_]^j Wd]b[i je j^[ kfh_]^j Whc WdZ _i X[dj
_d j^[ \ehc e\ W ; m_j^ j^[ [dZi m_Z[ ef[d WdZ Z_h[ej[Z
1,
feij[h_ehbo ) L^[ el_ZkYj $\_]i) .,' .1s Wh_i[i \hec j^[
Wdj[h_eh fWhj e\ j^[ kfh_]^j Whc e\ j^[ elWho m^_Y^ _i ed
j^[ b[\j i_Z[) Aj jkhdi je j^[ b[\j Wbceij _cc[Z_Wj[bo WdZ
W\j[h fWii_d] ZehiWb je j^[ kj[hki WdZ oeba ZkYj _j jkhdi
feij[h_ehbo) 9\j[h fWii_d] ijhW_]^j XWYamWhZ _j _i `e_d[Z
Xo ĵ [ ][d_je(_dj[ij_dWb YWdWb $\_]) .1% m^_Y^ fWii[i je
j^[ h_]^j m^[h[ _j `e_di j^[ _dj[ij_d[) 9 i^ehj Z_ijWdY[
\Whj^[h j^[ el_ZkYj _i `e_d[Z Xo j^[ Yecced oeba ZkYj) Aj
j^[d \ehci W ?(i^Wf[Z jkhd je ĵ [ b[\j WdZ fWii[i j^hek]^
j^[ bWh][ i^[bb ]bWdZ Wi j^[ eejof[ $\_]) .1%) L^[
Mj[hki $\_]) .1% Wh_i[i \hec j^[ Wdj[h_eh fWhj e\ j^[
i^[bb ]bWdZ k̀ij X[d[Wj^ j^[ ^eh_pedjWb Whc e\ j^[ elWho
WdZ fheY[[Zi Wbceij Z_h[Yjbo Wdj[h_ehbo kdj_b _j h[WY^[i
j^[ ][d_jWb feh[) 9 bWh][ i[c_dWb h[e[fjWeb[ $\_]) .1%
b_[i ed j^[ h_]^j e\ j^[ elWho) Aj _i ;(i^Wf[Z WdZ iWe(
b_a[' m_j^ j^[ ef[d [dZi e\ ĵ [ ? je j^[ b[\j) L^[ bem[h
Whc e\ j^[ ? _i jkhd[Z kf WdZ Z_h[Yj[Z Wdj[h_ehbo) Aj _i
Wffhen_cWj[bo j^[ Z_Wc[j[h WdZ b[d]j^ e\ j^[ bem[h ^eh_ped(
jWb Whc e\ ĵ [ elWho)
L^[ b[d]j^ e\ ĵ [ elWh_Wd h[]_ed _i +)/-/ cc) WdZ
_ji m_Zj^ +).2. je +)/3/ cc)
O_\ m ` k \ c c ` e \ ^ c X e [ j %]`^* /-& Xi\ j \ g X i X k \ [ X e k \ i ` f i )
cp X e [ \ o k \ e [ ] i f d aljk g f j k \ i ` f i kf k_\ ^ \ e ` k X c gfi\ kf
n \cc `ekf k_\ _ X g k f i i \ ^ ` f e n _ \ i \ k _ \ p le`k\* O _ \ p Xi\
+ '
i \ c X k ` i # c p Z f X i j \ c p X Z ` e f l j ^cXe[j* O_\ k`if m ` k \ c c ` e \
[ lfkj %]`^j( 1-( /2& l e ` k \ `e k_\ d ` [ c ` e \ XYflk fe\)
k_`i[ k_\ [ `jkXeZ\ ] i f d k_\ f m X i p kf k_\ ^ \ e ` k X c gfi\*
O_\ Z f d d f e p f c b [lZk %]`^j( /-( /2& \ok\e [ j jkiX`^_k
g f j k \ i ` f i c p X e [ kliej kf k_\ i`^_k Xk `kj c f n \ i \e[
Y\]fi\ `k af`ej k_\ fm`[lZk(
fciilj %]`^' /3& `j X i d \ [ n`k_ -/ [ f l Y c \ i \ )
Z l i m \ [ _ ffbj k p g ` Z X c f] k_\ ^\elj* O_\ m X j [ \ ] \ i \ e j
`j j c \ e [ \ i Xe[ [ ` ] ] ` Z l c k kf j\\ `e n_fc\ dflekj* O_\
k \ j k \ j %]`^* /-s Xi\ i \ c X k ` m \ c p jdffk_( X c d f j k jg_\i`ZXc(
Yf[`\j X e [ \ok\e[ ] i f d aljk g f j k \ i ` f i kf k_\ f m X i p kf k_\
g f j k \ i ` f i _Xgkfi* O _ \ k \ j k ` Z l c X i i \ ^ ` f e d \ X j l i \ j ,*2,/)
-(3// dd( `e c\e^k_* O _ \ k\jk\j m X i p `e e l d Y \ i ] i f d
12 kf 21( O _ \ ` i [ ` X d \ k \ i `] , * , 2 3 ) , ( - 1 - d d * O_\
[ ` j k X e Z \ ] i f d k_\ X e k \ i ` f i \ e [ f] k_ \ n f i d kf k_\




?h[Wj[ij m_Zj^ +)23/ ,),2+
z_Zj^ Wj Wdj[h_eh [dZ +)-0/ +).--
O_Zj^ e\ feij[h_eh [dZ `kij _d
\hedj e\ ^Wfjeh +)/-/ +)044
D[d]j^ e\ cekj^ ikea[h +),-2 +),14
O_Zj^ e\ cekj^ ikea[h +)+3/ +),.0
9dj[h_eh [dZ je j[ij[i ,)2.. -)+.1
D[d]j^ e\ j[ij_YkbWh h[]_ed ,)1+. ,)2..
KcWbb[ij Z_Wc[j[h e\ j[ij[i +)3/3 +)+12
?h[Wj[ij Z_Wc[j[h e\ j[ij[i +),33 +),0,
9dj[h_eh [dZ je ][d_jWb feh[ +)-2, +)/-/
<_Wc[j[h e\ ][d_jWb feh[ +)+-+ +)+-3
<_Wc[j[h ekj[h h_c ][d_jWb feh[ +)+1+ +)+1+
O_Zj^ e\ elWh_Wd h[]_ed +)/-/ +)/-/
D[d]j^ e\ elWh_Wd h[]_ed +).2. +)/-/
D[d]j^ e\ feij[h_eh ikYa[h +)..4 +).2.
O_Zj^ e\ feij[h_eh ikYa[h +)..4 +)/+2
O_Zj^ e\ f^Whodn +)+21 +)+//
D[d]j^ e\ f^Whodn +)+3+ +),-+
D[d]j^ e\ f[d_i ^eea +)+,1 +)+,.
<_Wc[j[h e\ elWho +)+,1 +),0-
FkcX[h e\ j[ij[i 10 01
FkcX[h e\ f[d_i ^eeai ,. ,.
<_iYkii_ed5 L^_i if[Y_[i X[bed] je j^[ ikX\Wc_bo
<_eb_Zef^eh_dW[ ;[h\edjW_d[ ,341 e\ j^[ \Wc_bo <_eb_Zef^eh(
_ZW[ ;[h\edjW_d[ WdZ j^[ ikXehZ[h Hebof_ij^eeejob_d[W
GZ^d[h)
C[o je j^[ ?[d[hW
,) $-% Heij[h_eh ikYa[hi i[ii_b[ .
-) $,s Heij[h_eh ikYa[hi ed f[Z_Y[bi <_Yb_Zef^ehW <_[i_d]
.) $/% L[ij[i dkc[heki [nj[dZ_d] \hec ][d_jWb feh[ je
\_hij fW_h e\ feij[h_eh ikea[hi ;oebeXej^h_kc
;[h\edjW_d[
/) $.% L[ij[i \[m' feij[h_eh je elWho @[j[heXej^h_kc
;[h\edjW_d[
1/
L^[ \Wbbem_d] if[Y_[i e\ <_Yb_Zef^ehW ^Wl[ X[[d Z[iYh_X[Z
je ZWj[5
<) c[hbWd]_ $Ck^d ,3-3s Cheo[h ,3.3 ed E[hbWd]ki lkb]Wh_i
<) e^hoief^ho_ $l) :[d) WdZ @[ii) ,31.s l) :[d) WdZ @[ii
,3.0 ed G^hoief^hoi WkhWjW
<) jWiY^[dX[h]__ HWhedW WdZ H[hk]_i ,334 ed .Wh]ki
hedZ[b[j__
A(D& icWh_i $A`_cW ,34/% ?eje ,34/ ed KcWh_i lkb]Wh_i
<) [bed]Wj[ ?eje ,34/ ed HW]hki jkc_\hedi WdZ ;ocej^eW if)
<) bWXhWe_i ;[h\edjW_d[ ,341 ed DWXhWn bkfki
<) W\\_d_i $D_djed ,343% D_djed ,4+, ed HWhWb_e"j^oi
Z[djWjki
<) eodeiY_ed_ EWY;Wbbkc ,4,2 ed ;odeie_ed h[]Wb_i
<) d[ecW[d_i EWY;Wbbkc ,4,2 ed Hh_edejki eWheb_dki
L^_i if[Y_[i _i ceij b_a[ <) d[ecW[d_i) Ad Xej^
if[Y_[i j^[ feij[h_eh ikYa[hi Wh[ icWbb[h j^Wd j^[ ceh[
Wdj[h_eh ed[i) L^_i if[Y_[i _i iec[m^Wj icWbb[h' X[_d]
/)0(0)4 cc) _d b[d]j^) <) d[ecW[d_i _i 4)+ cc) _d b[d]j^)
L^_i cWo dej X[ W i_]d_\_YWdj Z_\\[h[dY[ Wi j^[h[ Wh[
edbo jme if[Y_c[di e\ j^_i if[e_[i WdZ j^[ hWd][ e\ b[d]j^
_i dej ademd) <) d[ecW[d_i ^Wi -0 j[ij[i WdZ ,- Y_hhki
^eeai m^[h[Wi <) eWkb_j_b_ ^Wi 01(10 j[ij[i WdZ ,. ^eeai
ed j^[ Y_hhki)
L^_i if[Y_[i _i dWc[Z W\j[h j^[ ][dki e\ j^[ ^eij'
"1
;WkbebWjbbki fh_de[fi $8%)
<_W]dei_i e\ <_Yb_Zef^ehW eWkbebWj_b_5 :eZo /)0(0|4
cc) bed] Xo +)2+(,),+ hkc) m_Z[' bWdY[ebWj[' fe_dj[Z
Wdj[h_ehbo6 f[Z_Y[bi ed[(^Wb\ cc) bed]6 feij[h_eh fW_h
e\ ikYa[hi WXekj ed[(^Wb\ i_p[ e\ Wdj[h_eh fW_h6 Wdj[h_(
eh ikYa[hi bed][h j^Wd m_Z[' bWh][' m_j^ekj i[fjW6
][d_jWb feh[ m[bb \ehmWhZ k̀ij feij[h_eh je X_\khYWj_ed
e\ _dj[ij_d[6 elWho _d c_ZZb[ e\ XeZo' M(i^Wf[Z6 bWh]['
[bed]Wj[Z' iWY(b_a[ i[c_dWb h[Y[fjWYb[6 l_j[bbWh_W [n(
j[dZ \hec ][d_jWb feh[ _dje ^Wfjeh' i[fWhWj[Z _d \hedj'
kd_j[Z X[^_dZ6 j[ij[i 01(10' iceej^' if^[h_eWb' feij[h_eh
je elWho6 Y_hhki m_j^ ,. ^eeai) >hec ĵ [ ]_bbi e\




@eij5 ;^[_b_e^j^oW WddkbWjki $B[dodi%)
Hei_j_ed5 ?_bbi)
@kcX[h5 /)
DeYWb_jo5 LW]ki ;el[' 9bX[hcWhb[ AibWdZ' ?WbWfW]ei'
BWdkWho ,/' ,4./)
9bX[hcWhb[ AibWdZ' ?WbWfW]ei' BWdkWho ,1',4./)
KWd >hWdY_iYe' =YkWZeh' >[XhkWho ,,' ,4./)
L^[ XeZo $\_]) .3% _i bWdY[ebWj[' j^_d \bWj' j^[ h_]^j
i_Z[ Ykhl_d] _d WdZ j^[ b[\j i_Z[ m_j^ W fhedekdY[Z ekj(
mWhZ Ykhl[) L^[ XeZo ^Wi _ji ]h[Wj[ij m_Zj^ `kij fei(
j[h_eh je j^[ elWho WdZ jWf[hi ]hWZkWbbo jemWhZi j^[ Wd(
j[h_eh [dZ) L^[ Wd_cWb _i Yb[Whbo Z_l_Z[Z _dje jme h[]_edi'
j^[ XeZo fhef[h )WdZ ĵ [ ^Wfjeh eh YWkZWb' Z_iY m^_Y^ jWa[i
kf WXekj ed[(\ekhj^ ĵ [ jejWb b[d]j^ e\ j^[ Wd_cWb) >ekh
cekdj[Z if[Y_c[di c[Wikh[ -)4+.(.)/11 cc) _d b[d]j^ WdZ
+'311(,)-01 cc) _d m_Zj^) L^[ Wd_cWb' j^[h[\eh[' _i)
WXekj j^h[[ j_c[i Wi bed] Wi _j _i m_Z[) Aj _i iceej^
WdZ kdWhc[Z) MdZ[h ^_]^ fem[h j^[ i_Z[i e\ j^[ Wd_cWb
fh[i[dj W \_d[bo mh_dab[Z Wff[WhWdY[) L^[h[ _i de
f_]c[djWj_ed)
L^[ \jekĵ _i \kdd[b(i^Wf[Z WdZ i_jkWj[Z ed ĵ [ l[d(
jhWb i_Z[ Zei[ je j^[ Wdj[h_eh [dZ e\ j^[ XeZo) L^[h[
_i W bWh][ cekj^ YWl_jo m^_Y^ Yecckd_YWj[i m_j^ fW_h[Z
Wdj[h_eh ikYa[hi) L^[i[ Wdj[h_eh cekj^ ikYa[hi $\_]) .3%
Wh[ l[ho bWh][ m^[d YecfWh[Z m_j^ j^ei[ \ekdZ _d j^[
][dki GYjeYejob[) L^[o Wh[ [bb_fj_YWb WdZ Wh[ bed][h
j^Wd m_Z[) L^[_h b[d]j^ _i +),14(+)--+ cc) WdZ j^[_h
m_Zj^ _i +),,3(+),31 cc) L^[ f^Whodn $\_]) .3% _i W
fem[h\kb eh]Wd i_jkWj[Z X[jm[[d j^[ cekj^ ikYa[hi Wj
j^[_h bem[h XehZ[hi) Aji m_Zj^ _d j^h[[ if[Y_c[di mWi
]h[Wj[h j^Wd _ji b[d]j^) L^[ f^Whodn _i [bb_fie_ZWb je
Wbceij if^[h_YWb WdZ _i +)+3/ je +',,3 cc) _d b[d]j^'
+)+30 je +),.+ cc) _d m_Zj^) L^[ [ief^W]ki _i [nY[[Z_d](
bo i^ehj m_j^ekj bWj[hWb XhWdY^[i'WdZ X_\khYWj[i je \ehc
j^[ jme _dj[ij_dWb YhkhW `kij Wdj[h_eh je j^[ ][d_jWb
feh[ m^_Y^ _i m[bb \ehmWhZ) L^[i[ _dj[ij_dWb YhkhW ]_l[
e\\ i_Z[ XhWdY^[i WdZ kd_j[ Wj j^[ feij[h_eh [dZ e\ j^[
mehc)
L^[ Yecced ][d_jWb ef[d_d] $\_]) .3% _i i_jkWj[Z
m[bb \ehmWhZ _d j^[ c[Z_Wd b_d[ ed ĵ [ l[djhWb i_Z[ _d
WXekj j^[ feij[h_eh fWhj e\ j^[ \_hij [_]^j^ e\ ĵ [
Wd_cWb) L^[ m_Zj^ e\ j^[ feh[ ef[d_d] mWi YedijWdj _d
i_p[ WdZ c[Wikh[i +)+-+ hWc) _d j^h[[ if[Y_c[di) Aj _i
ikhhekdZ[Z Xo W h_c m^_Y^ _i Y_hYkbWh je [bb_fj_YWb _d
ekjb_d[ WdZ c[Wikh[i _d Z_Wc[j[h \hec +)+.1 je +)+/+ cc)
L^[ elWho $\_]) .3% _i i_jkWj[Z _d j^[ c[Z_Wd b_d[
_d ĵ [ feij[h_eh fWhj e\ j^[ \_hij j^_hZ e\ j^[ Wd_cWb)
L^[ b[d]j^ e\ j^[ elWh_Wd h[]_ed _i +)-0/(+)/+2 cc) L^[
Z_Wc[j[h e\ j^[ elWho Wj _ji m_Z[ij fWhj _i +)+3/(+),.0 cc)
L^[ elWho ^Wi j^[ ][d[hWb i^Wf[ e\ W M m_j^ _ji ef[d [dZ
ed j^[ h_]^j i_Z[) L^[ kff[h Whc e\ ĵ [ elWho _i XheWZ[h
WdZ hkdi Z_W]edWbbo jemWhZi j^[ b[\j) Aj j^[d cWa[i
Wdej^[h jkhd \ehc_d] W d_d[jo Z[]h[[ Wd]b[ je \ehc j^[
ej^[h fWhj e\ j^[ M) L^[ bem[h Whc e\ j^[ elWho _i
fWhWbb[b je j^[ kff[h Whc WdZ _i Wbceij jm_Y[ _ji b[d]j^)
L^[ bem[h Whc ^Wi W fhedekdY[Z [dbWh][c[dj Wj _ji bem[h
+ -
\e[* )O_\ fm`[lZk %]`^* /4s X i ` j \ j ] i f d k _ \ l g g \ i X i d f ]
k_\ f m X i p f e k_\ i`^_k j`[\ Xe [ `j jffe Ef ` e \ [ Y p k_\
m ` k \ c c ` e \ [l\k* Dk k _ \ e g X j j \ j g f j k \ i ` f i c p m \ e k i X c kf
k_\ c f n \ i X i d f ] k_\ f m X i p n _ \ i \ `k \e k \ i j k_\ f f k p g \
Xe [ g X j j \ j k _ i f l ^ _ k_\ j_\cc ^ c X e [ n _ ` f _ `j i \ c X k ` m \ c p
cXi^\* O_\ l k \ i l j %]`^* /4s k l i e j X e k \ i ` f i c p X e [ gXjj\j
Xcdfjk jkiX`^_k ] f i n X i [ Xj X m \ i p n`[\ klY\ l e k ` c `k
i\ X Z _ \ j k_\ ^ \ e ` k X c gfi\* O _ \ l k \ i l j c`\j m \ e k i X c kf k_\
Z`iilj X e [ m X j [\]\i\ej* < m X ^ ` e X `j XYj\ek* O_\
^ \ e ` k f f) ` e k \ j k ` e X c Z X e X c %]`^* /4s \ e k \ i j k_\ \ e c X i ^ \ [
g f i k ` f e f ] k_\ m ` k \ c c ` e \ [lZk f g g f j ` k \ k_\ \ e c X i ^ \ [
g f i k ` f e f] k_\ c f n \ i \ e [ f] k_\ f m X i p X e [ g X j j \ j _ f i ` q f e )
k X c c p kf k_\ c\]k l e k ` c `k \ e k \ i j k_\ ` e k \ j k ` e X c k i l e b
fe k_\ c\]k j`[\* O _ \ k n f d X ` e m ` k \ c c ` e \ [ l Z k j %]`^* /4&
l e ` k \ kf ] f i d Xe \ e c X i ^ \ [ m ` k \ c c ` e \ [lZk f i i \ j \ i m f ` i aljk
X e k \ i ` f i kf k_\ l g g \ i \ e [ f ] k _ \ f m X i p X e [ kf k _ \ i`^_k
f] k_\ fmXip* O _ \ Z f d d f e p f c b [lZk %]`^* /4s g X j j \ j Yp
X n ` e [ ` e ^ g X k _ g f j k \ i ` f i c p Xe[ m \ e k i X c kf k_\ fmXip* Dk
`j af`e\[ Y p k_\ ^ \ e ` k f ) ` e k \ j k ` e X c ZXeXc Xk k_\ c f n \ i
\e[* O _ \ m ` k \ c c X i ` j %]`^* /4s Xi\ m \ i p Z f X i j \ c p X Z ` e f l j
Xe[ \ o k \ e [ ] i f d f g g f j ` k \ k_\ c \ m \ c f ] k_\ ^ \ e ` k X c gfi\ kf
k_ \ g f j k \ i ` f i _Xgkfi* O _ \ p \ o k \ e [ X e k \ i ` f i kf k_\ ^ \ e ` k X c
g fi\ f e \XZ_ j`[\ c \ X m ` e ^ X O ) j _ X g \ [ jgXZ\ ] f i k _ \ Z`iilj*
O _ \ p \ o k \ e [ kf k_\ j`[\j f] k _ \ Xe`dXc X e [ Xi \ Zcfj\ k f )
^\k_\i* O _ \ m ` k \ c c X i ` X l e ` k \ gfjk\i`ficp*
+d[ if[Y_c[d ^Wi jme []]i $\_]i) .4' /+% _d ĵ [
kj[hki) L^[o Wh[ [bed]Wj[Z ehWb _d i^Wf[ m_j^ W i^ehj
febWh adeX Wj ĵ [ Wdj[h_eh [dZ WdZ W bed] \_bWc[dj Wj
j^[ feij[h_eh [dZ) L^h[[ []]i \hec jme Z_\\[h[dj Wd_cWbi
Wh[ +),0-(+),14 cc) _d b[d]j^ WdZ +)+0-(+)+21 cc) _d
m_Zj^) L^[ elkc _i i_jkWj[Z _d Wffhen_cWj[bo j^[ e[dj[h
e\ j^[ []]) Aj _i if^[h_YWb m_j^ W Z[[fbo ijW_d_d]
dkYb[ki i_jkWj[Z d[Wh j^[ Y[dj[h) Aji Z_Wc[j[h _i +)+,+(
+)+,1 cc) L^[ febWh \_bWc[dj c[Wikh[i Wffhen_cWj[bo
+)-++ cc) _d b[d]j^) Ad j^[ if[Y_c[d ^Wl_d] jme []]i
j^[ febWh \_bWc[dj e\ j^[ Wdj[h_eh []] _i Ye_b[Z d[Wh
j^[ []]) L^[ []] _d j^[ feij[h_eh fWhj e\ j^[ kj[hki
^Wi W feij[h_eh \_bWc[dj m^_Y^ Ai Wbceij ijhW_]^j m_j^
edbo ed[ X[dZ _d j^[ feij[h_eh fWhj e\ ĵ [ \_bWc[dj) L^[
febWh \_bWc[dj ^Wi W adeX(b_a[ [dbWh][c[dj Wj j^[ j_f
m^_Y^ _d iec[ YWi[i _i ifb_j fh[i[dj_d] j^[ Wff[WhWdY[
e\ jme if_d[i)
L^[ Y_hhki $\_]i) /,' /-s _i if^[h_YWb m_j^ ,/(,1
ijhed] ^eeai WhhWd][Z _d W Y_hYb[ WdZ W fem[h\kb ikYa[h
fh[i[dj k̀ij X[bem j^[ ^eeai) L^[ Z_Wc[j[h e\ ĵ [ kff[h
fehj_ed e\ j^[ Y_hhki X[Wh_d] j^[ ^eeai _i +),,1(+),//
cc) L^[ ^eeai Wh[ jof_YWb e\ j^_i ][dki m_j^ W ijhed]
_cX[ZZ[Z XWi[ m^_Y^ [nj[dZi \hec j^[ fhen_cWb [dZ e\ j^[
^eeai _dmWhZ WdZ Wbceij fWhWbb[b m_j^ j^[ ^eea fhef[h)
L^[(^eeai Wh[ ZekXb[ m^[h[ j^[o Yec[ e\\ j^[ XWiWb f_[e[
Xkj j^[ jme fWhji Yedl[h][ jemWhZi [WY^ ej^[h WdZ kd_j[ Wj
j^[_h Z_ijWb [dZi je \ehc W i_d]b[ fe_dj) Ad edbo ed[
if[Y_c[d _i j^[h[ Wd WZZ_j_edWb ib[dZ[h Y^_j_deki heZ
m^_Y^ [nj[dZ[Z \hec j^[ XWi[ e\ ed[ ^eea je j^[ XWi[ e\
j^[ ^eea d[Wh _j) Aj [nj[dZi kfmWhZ WdZ fh[i[dji j^[
Wff[WhWde[ e\ j^[ kff[h WhY e\ W Y_hYb[) K_dY[ j^_i
c_]^j X[ Z[b_YWj[ WdZ [Wi_bo jehd e\\ _j c_]^j X[ W Yed(
ijWdj ijhkYjkh[ _d j^_i if[Y_[i)
L^[ lWi Z[\[h[di $\_]) .3% b[Wl[i j^[ XWi[ e\ ĵ [
f[d_i WdZ _i W h[bWj_l[bo m_Z[ ZkYj i_jkWj[Z ZehiWb je
j^[ kj[hki) Aj m_dZi Xo Wd [njh[c[bo jehjkeki fWj^ Wb(
ceij ijhW_]^j feij[h_ehbo WdZ ib_]^jbo je j^[ h_]^j e\
j^[ kj[hki) Aj j^[d fWii[i l[djhWb je j^[ elWho) 9\j[h
b[Wl_d] j^[ h[]_ed k̀ij feij[h_eh je j^[ elWho _j X_(
\khYWj[i je \ehc j^[ jme ib[dZ[h lWiW [\\[h[dj_W) L^[
j[ij[i $\_]) .3% Wh[ _d j^[ c[Z_Wd b_d[ k̀ij feij[h_eh
je j^[ elWho) L^[_h dkcX[h lWh_[i \hec -2 je /+) L^[
b[d]j^ e\ j^[ j[ij_YkbWh h[]_ed _i +)21.(+)31/ cc) L^[
m_Zj^ e\ j^_i h[]_ed _i Wffhen_cWj[bo j^[ m_Zj^ e\ j^[
elWh_Wd h[]_ed WXel[ _j) L^[ j[ij[i Wh[ iceej^' hWj^[h
Ybei[bo fWYa[Z WdZ iec[m^Wj _hh[]kbWh _d i^Wf[) L^[o Wh[
kdbeX[Z)
L^[ feij[h_eh ^Wfjeh $\_]) .3% _i i_jkWj[Z l[djhWbbo
Wj j^[ feij[h_eh [dZ e\ j^[ Wd_cWb) L^[ ^Wfjeh h[]_ed
3-
_i dej(i[fWhWj[Z \hec j^[ XeZo WdZ i[[ci je X[ W fWhj e\
j^[ XeZo fhef[h' L^[ \ekh fW_hi e\ ikYa[hi Wh[ WhhWd][Z
_d j^[ i^Wf[ e\ W ^ehi[i^e[' \ekh ed [WY^ i_Z[' m_j^ j^[
ef[d [dZ e\ j^[ ^ehi[i^e[ fe_dj_d] Wdj[h_ehbo) L^[
b[d]j^ e\ j^[ ^Wfjeh _i +)21.(,),2 cc) Aji m_Zj^ _i
+)4,0(,)-,. cc) Aj _i' j^[h[\eh[' ib_]^jbo XheWZ[h j^Wd
bed]) L^[ ikYa[hi $\_]i) .3' /.% ^Wl[ de f[Z_Y[bi Wi _d
<_Yb_Zef^ehW) L^[o Wh[ Wbceij Y_hYkbWh _d i^Wf[ _d ikh(
\WY[ l_[m X[_d] ib_]^jbo m_Z[h j^Wd bed]) L^[_h b[d]j^
_i +),0-(+)-+. cc) L^[_h m_Zj^ _i +),31(+)-2, cc) L^[
ikYa[h Wi W m^eb[ _i d[Whbo ^[c_if^[h_YWb WdZ _i Z_h[ej[Z
Wdj[h_ehbo)
E[Wikh[c[dji _d cc)
D[d]j^ -)4+. .)-4. .)-0 .)/11
O_Zj^ +)311 ,)-01 ,)-,. ,)+/+
D[d]j^ e\ Wdj[h_eh
ikYa[h +),14 +),31 +)--+ +)-++
O_Zj^ e\ Wdj[h_eh
ikYa[h +),,3 +),0- +),31 +),21
D[d]j^ e\ f^Whodn +)+3/ +),,3 +),+, +),++
O_Zj^ e\ f^Whodn +),+, +)+30 +),,3 +),-+
D[d]j^ e\ elWh_Wd h[]_ed +).2. +)..4 +)-0/ +)/+2
?h[Wj[ij m_Zj^ e\ elWho +)+3/ +),,3 +),.0 +),-+
D[d]j^ \hec Wdj[h_eh [dZ
e\ mehc je elWho +)4,0 ,)-+. ,)+1, ,).++
O_Zj^ e\ kff[h [dZ e\
f[d_i +),,1 +),// +),,3 +),-+
O_Zj^ e\ ][d_jWb feh[
ef[d_d] +)+-+ +)+-+ +)+-+
O_Zj^ je ekj[h h_c e\
][d_jWb feh[ +'+.1 +)+/+ +)+/+
D[d]j^ e\ ^eeai e\ f[d_i +)+/+ +)+/3 +)+/+ +)+.3
D[d]j^ e\ XWi[ e\ ^eea +)+.- +)+/+ +)+.1 +)+.1
D[d]j^ e\ j[ij_YkbWh
h[]_ed +)23+ +)21. +)31/ +)3/3
2-
E[Wikh[c[dji _d cc) qYedj)%
O_Zj^ e\ j[ij_YkbWh +)-0/ +).4+ +)/02 +)/-/
h[]_ed
FkcX[h e\ j[ij[i /+ -2 .0 /+
D[d]j^ e\ feij[h_eh
ikYa[h +),0- +),31 +)-+. +),21
O_Zj^ e\ feij[h_eh
ikYa[h +),31 +)-2, +)-0/ +)-++
<_Wc[j[h e\ l_j[bb_d[
\ebb_eb[ H&H~, H ( +)+0+ +)+// +)+/3
D[d]j^ e\ ^Wfjeh ,65-- ,),2 ,)+3. +)21.
O_Zj^ e\ ^Wfjeh +)4,0 ,)-,. ,)+3 ,)+,2
D[d]j^ e\ []] Fe) , +),14 +),13
Fe) - +),0-
O_Zj^ e\ []] Fe) , +)+21 +)+0-
IJ* - +)+2-
D[d]j^ e\ febWh Fe) , +)-+. +)-++
\_bWc[dj
<_iYkii_ed5 L^_i if[Y_[i _i ckY^ i^ehj[h j^Wd @) j[jhe(
Zed_i $?eje ,3./% m^_Y^ _i \ekdZ ed j^[ ]_bbi e\ L[jheZed
if) _d BWfWd WdZ c[Wikh[i 0)+(,0)+ hWc) _d b[d]j^) L^_i
if[Y_[i c[Wikh[i -)4(.)/1 cc) _d b[d]j^) L^[ Y_hhki e\
?ejeÅi if[Y_[i ^Wi ,+ ^eeai) L^_i ed[ ^Wi ,-(,/ ^eeai)
L^[ l_j[bbWh_W Wh[ dej fh[i[dj _d j^[ feij[h_eh ^Wb\ e\
@) j[jheZed_i WdZ [nj[dZ je j^[ feij[h_eh ^Wfjeh _d
@) [YkWZeh_)
L^_i if[Y_[i ][ji _ji dWc[ \hec _ji ][e]hWf^_Y be(
YWj_ed' =YkWZeh) $Aj _i Wbie \ekdZ _d ĵ [ ?WbWfW]ei%)
<_W_]dUibie\ @[j[heXej^h_kc [YkWZeh_6 :eZo bed]' XheWZ'
ikYa[hi i[ii_b[) D[d]j^ -)4(.)/ cc)' m_Zj^ +)3(,)-01 cc)6
Wdj[h_eh ikYa[hi [bb_fj_YWb' bed][h j^Wd XheWZ' m_j^ekj
i[fjW' +),14(+)--+ cc)6 elWho Wj Y[dj[h e\ XeZo fhef[h' _d(
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m \ i k \ [ P)j_Xg\[( c\]k X i d c f e ^ \ i k _ X e i`^_k( fm`[l Z k c\X m \ j
c f n \ i gXik f ] i`^_k X i d X e [ `j [ ` i \ Z k \ [ gfjk\i`ficp7
m ` k \ c c X i c X Z f X i j \ c p XZ`eflj( ] i f d ^\e`k X c gfi\ kf _Xgkfi7
p f c b [ lZkj l e ` k \ Xk X e k \ i ` f i \e[ f ] fmXip7 ^ \ e ` k X c gfi\
m\ekiXc( f e \ ) k _ ` i [ [ ` j k X e Z \ ] i f d X e k \ i ` f i \e[ kf fmXip7
Z`iilj n ` k _ -0)-2 _ f f b j , ' , / 4 ) , ( , 0 4 dd( `e c\e^k_7 .3)0,
k\jk\j g f j k \ i ` f i kf fmXip7 _ X g k f i _ f i j \ j _ f \ ) j _ X g \ [ ( j l Z b \ i j
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,*-25 Y p , * , 1 . ) , ( , 3 2 dd(( n ` k _ j_fik g f c X i b e f Y Xk X e )
k \ i ` f i \e[ X e [ c f e ^ ]`cXd\ek Xk g f j k \ i ` f i \e[( ] ` c X d\ e k
d \ X j l i ` e ^ ,*. dd* cfe^* A i f d k_\ ^`ccj f ] > _ \ ` c c f _ k _ p X
X e e l c X k l j %E\epej&( < c Y \ i d X i c \ DjcXe[( B X c X g X ^ f j X e [
N X e AiXeZ`jZf( @ Z l X [ f i *
C \ k \ i f Y f k _ i ` l d ^ X c X g X ^ f \ e j ` j e*jg*
%A`^j* 00)01&
Cfjk6 P e ` [ \ e k ` ] ` \ [ ( j e X g g \ i ) c ` b \ ]`j_*
Kfj`k`fe6 B`ccj*
CldY\i6 -*
GfZXc`kp6 OX^lj Bfm\( < c Y \ i d X i c \ DjcXe[( BX c X g X ^ f j *
?Xk\6 E X e l X i p -0( -5/0*
J e c p fe\ j g \ Z ` d \ e nXj kXb\e* Dk `j Z f d g c \ k \ \of\gk
]fi k _ \ ]XZk k_Xk jfd\ f ] k_\ jlfb\ij n \ i \ k f i e f ] ] k_\
gf j k \ i ` f i _Xgkfi* J e c p ]fli g f j k \ i ` f i jlfb\ij X i \ gi\j\ek*
2/
Aj _i gk_j[ eXl_eki j^Wj j^[h[ _i W lWYWdj ifWY[ ed j^[
h_]^j i_Z[ e\ j^[ ^Wfjeh m^[h[' de ZekXj' mWi edY[ W
ikYa[h) L^Wj mekbZ cWa[ edbo \_l[ ikYa[hi _dij[WZ e\ j^[
kikWb dkcX[h e\ [_]^j) K_de[ j^[ ej^[h ][d[h_Y Y^WhWY(
j[hi Wh[ jof_YWb e\ <_eb_Zef^ehW _j _i fbWY[Z _d j^Wj
][dki WdZ i_dY[ j^[h[ _i edbo ed[ if[Y_c[d' j^[ jof['
j^[ if[Y_[i _i fhel_i_edWb) HheXWXbo 3 ikYa[hi Wh[ deh(
cWbbo fh[i[dj)
L^[ XeZo $\_]) //% _i bWdY[ebWj[' j^_d WdZ \bWj' j^[
Wdj[h_eh [dZ Xbkdjbo fe_dj[Z) L^[ b[\j i_Z[ e\ j^[ XeZo
^Wi W fhedekdY[Z ekjmWhZ Ykhl[) L^[ ]h[Wj[ij m_Zj^ e\
j^[ XeZo _i Wffhen_cWj[bo j^[ c_ZZb[ e\ j^[ XeZo fhef[h
_d j^[ h[]_ed e\ ĵ [ elWho) Aj jWf[hi ib_]^jbo \hec j^[
c_ZZb[ ie j^Wj j^[ m_Zj^ WYheii j^[ ^[WZ h[]_ed WdZ WYheii
j^[ XeZo k̀ij Wdj[h_eh je( j^[ feij[h_eh ^Wfjeh _i WXekj
ed[(^Wb\ j^[ ]h[Wj[ij m_Zj^) L^[ b[d]j^ e\ j^[ XeZo _i
,)01+ WdZ j^[ ]h[Wj[ij m_Zj^ _i +)/02 cc) L^[ m_Zj^
WYheii j^[ Wdj[h_eh [dZ Wj j^[ h[]_ed e\ j^[ ikYa[hi _i
+'-0/ cc) WdZ k̀ij Wdj[h_eh je j^[ feij[h_eh ^Wfjeh' +)-+.
cc) L^[ (feij[h_eh ^Wfjeh $\_]) //% _i h[bWj_l[bo i^ehj WdZ
XheWZ) Aji b[d]j^ _i +)-0/ cc) WdZ _ji m_Zj^ _i +'0/- cc)
>ekh ikea[hi $\_]i) //' /0% Wh[ fh[i[dj' j^[ h[ij WffWh[dj(
bo ^Wl_d] X[[d jehd e\\) L^[o Wh[ ib_]^jbo bed][h j^Wd
m_Z[ WdW Wh[ [bb_fj_YWb) L^[o Wh[ +)+33(+)+4- cc) _d b[d]j^
31
WdZ G#i(+2-(+)+21 cc) _d m_Zj^) L^[ Wdj[h_eh ikea[hi $\_])
/0% Wh[ +),++ cc) _d b[d]j^ WdZ +)+41 cc) _d m_Zj^) L^[
f^Whodn $\_]) //% _i XkbX(i^Wf[Z WdZ ib_]^jbo bed][h j^Wd
m_Z[) Aji b[d]j^ _i +)+01 cc' WdZ _ji m_Zj^ _i +)+01 cc)
L^[ elWho $\_]) //% _i i_jkWj[Z Wffhen_cWj[bo _d
j^[ c_ZZb[ e\ j^[ XeZo fhef[h _d j^[ c_Z b_d[) Aj ^Wi
j^[ i^Wf[ e\ Wd _dl[hj[Z M j_bj[Z ib_]^jbo eXb_gk[bo je
j^[ b[\j m_j^ j^[ ef[d [dZ e\ j^[ M fe_dj_d] feij[h_ehbo)
L^[ bem[h Whc e\ j^[ elWho _i XheWZ[h j^Wd j^[ kff[h Whc)
L^[ b[d]j^ e\ j^[ elWh_Wd h[]_ed _i +)-3+ cc) WdZ ĵ [
m_Zj^ _i +)-+. cc) L^[ el_Zkej $\_]) //% Wh_i[i \hec
j^[ bem[h [dZ e\ j^[ h_]^j Whc e\ ĵ [ elWho WdZ W\j[h
fheY[[Z_d] feij[h_ehbo \eh W i^ehj Z_ijWdY[ _i `e_d[Z
Xo j^[ eecced oeba ZkYj) L^[ l_j[bb_d[ ZkYji $\_]) //%
Wh_i[ \hec j^[ l_j[bbWh_W Wj WXekj j^[ b[l[b e\ j^[
c_ZZb[ e\ j^[ elWho) L^[o Wh[ i^ehj WdZ m^[h[ j^[o `e_d
je \ehc j^[ Yecced l_j[bb_d[ ZkYj j^[o \ehc W Q(i^Wf[Z
ijhkYjkh[) L^[ Yecced l_j[bb_d[ ZkYj $\_]) //% fheY[[Zi
feij[h_ehbo WdZ ib_]^jbo je j^[ b[\j fWij ĵ [ bem[h [dZ
e\ j^[ elWho) Aj j^[d X[dZi \ehmWhZ WdZ \ehci W Yecfb[j[
beef' ĵ [d' W\j[h jkhd_d] feij[h_ehbo _j jkhdi je ĵ [
b[\j WdZ _i `e_d[Z Xo j^[ el_ZkYj) 9\j[h ĵ [ `kdYj_ed e\
j^[ oeba ZkYj WdZ j^[ el_ZkYj j^[ kj[hki $\_]) //% fhe(
Y[[Zi ijhW_]^j \ehmWhZ Wi W ijhW_]^j WdZ h[bWj_l[bo m_Z[
jkX[ ~kdj_b _j h[WY^[i j^[ ][d_jWb feh[) L^[ l_j[bb_d[
, +
]bWdZi $\_]) //% Wh[ eeWhi[bo WY_deki' i[fWhWj[Z _d \hedj
WdZ Wh[ ceh[ eh b[ii ib_]^jbo Yed\bk[dj Wj j^[ feij[h_eh
[dZ) L^[o ijWhj Wdj[h_ehbo Wj j^[ b[l[b e\ ĵ [ Y_hhki
WdZ [dZ feij[h_ehbo Wj j^[ X[]_dd_d] e\ j^[ ^Wfjeh fei(
j[h_eh je j^[ j[ij[i) L^[ j[ij[i $\_]) //% Wh[ bWh]['
feij[h_eh je j^[ elWho WdZ [nj[dZ \hec j^[ c_ZZb[ e\ j^[
elWh_Wd h[]_ed je j^[ feij[h_eh ^Wfjeh) L^[h[ Wh[ .2)
L^[ Y_hhki $\_]) //% _i W XkbX(i^Wf[Z ijhkYjkh[ m_j^ i_n
icWbb' ZekXb[ ^eeai jof_YWb e\ j^[ ][dki) L^[ Z_Wc[j[h
WYheii j^[ Y_hhki _i +)+/3 cc) L^[ b[d]j^ e\ j^[ Y_hhki
^eeai $\_]) //% _i +)+,- cc) L^[ Y_hhki _i +),3+ hWc) \hec
j^[ Wdj[h_eh [dZ) L^[ lWi Z[\[h[di $\_]) //% Wh_i[i \hec
j^[ bem[h [dZ e\ j^[ Y_hhki WdZ [nj[dZi feij[h_ehbo Wi W




O_Zj^ WYheii Wdj[h_eh [dZ Wj
b[l[b e\ cekj^ ikYa[hi +)-0/
O_Zj^ `kij Wdj[h_eh je feij[h_eh ^Wfjeh e -+.
D[d]j^ e\ feij[h_eh ^Wfjeh +U-0/
O_Zj^ e\ feij[h_eh ^Wfjeh eT0/-
D[d]j^ e\ Wdj[h_eh ikea[hi +),++
O_Zj^ e\ Wdj[h_eh ikea[hi +)+41
D[d]j^ e\ f^Whodn +)+01
O_Zj^ e\ f^Whodn +)+.1
D[d]j^ e\ elWh_Wd h[]_ed +)--+
O_Zj^ e\ elWh_Wd h[]_ed +)-+.
<_ijWdY[ e\ ][d_jWb feh[ \hec Wdj[h_eh [dZ +),3+
<_Wc[j[h e\ f[d_i +)+/3
FkcX[h e\ f[d_i if_d[i 1
FkcX[h e\ j[ij[i .3
D[d]j^ e\tfeij[h_eh ikYa[h +)+33(+)+41
O_Zj^ e\ feij[h_eh ikYa[h +)+2-(+)+21
<_iYkii_ed5 L^_i if[Y_[i Z_\\[hi \hec @) j[jheZed_i $?eje%
WdZ [YkWZeh_ _d j^[ i^Wf[ e\ j^[ XeZo m^_Y^ _i Z_ij_dYjbo
Z_l_Z[Z _dje j^h[[ h[]_edi' Wd Wdj[h_eh fehj_ed _d \hedj
e\ j^[ ][d_jWb feh[ m^_Y^ _i WXekj ed[(^Wb\ j^[ m_Zj^ e\
j^[ cW_d fWhj e\ j^[ XeZo' ĵ [ c_ZZb[ fWhj e\ j^[ XeZo
m^_Y^ jWf[hi jemWhZi j^[ ^Wfjeh WdZ j^[ feij[h_eh ^Wfjeh
m^_Y^ _i XheWZ WdZ Z_ij_dYjbo cWha[Z e\\ \hec j^[ XeZo)
L^[ Y_hhki e\ j^_i if[Y_[i ^Wi edbo 1 ^eeai6 @) j[jheZed_i
^Wi ,+ WdZ @) [YkWZeh_ ^Wi ,-(,/)
L^_i if[Y_[i ][ji _ji dWc[ \hec _ji ][e]hWf^_Y be(
YWj_ed' ?WbWfW]ei)
<_W]dei_i e\ @[j[heXej^h_kc ]WbWfW]e[di_i5 :eZo ,)01
Xo +)/02 cc)' [bed]Wj[Z' elWb' XheWZ WdZ Xbkdj _d \hedj'
dWhhem[Z X[^_dZ' jWf[hi je ed[(^Wb\ _ji ]h[Wj[ij m_Zj^
\hec c_ZZb[ e\ XeZo je ^Wfjeh6 ^Wfjeh XheWZ' +)0/- hWc)6
feij[h_eh ikYa[hi +)+3-(+)+41 Xo +)+2-(+)+21 hWc)6 Wd(
j[h_eh ikYa[hi bWh][' +)+41 Xo +), cc)6 elWho _dl[hj[Z M
Wj feij[h_eh [dZ e\ Wdj[h_eh ^Wb\ e\ XeZo6 l_j[bbWh_W
\hec ][d_jWb feh[ je ^Wfjeh' YeWhi[' i[fWhWj[Z Wdj[h_ehbo'
ib_]^jbo Yed\bk[dj feij[h_ehbo6 1 Y_hhki if_d[i +)+,- cc)
_d b[d]j^6 Z_Wc[j[h e\ Y_hhki +)+/3 hWc)6 .3 bWh][ j[ij[i
feij[h_eh je elWho6 ][d_jWb feh[ kdWhc[Z' +),3 cc) \hec
Wdj[h_eh [dZ) Gd j^[ ]_bbi e\ kd_Z[dj_\_[Z' idWff[h(b_a[




@eij5 =kj^oddkW Wbb[jj[hWjki $@W\_d[igk[%' b_jjb[ jkddo)
Hei_j_ed5 ?_bbi)
FkcX[h5 ,)
DeYWb_jo5 BWc[i AibWdZ' ?WbWfW]ei)
<Wj[5 BWdkWho -/' ,4./)
L^[ XeZo $\_]) 0+% _i [bed]Wj[Z' \bWj' j^_Ya WdZ iceej^'
WdZ c[Wikh[i 0)30. cc) _d b[d]j^ Xo +)40. cc) _d m_Zj^ k̀ij
Wdj[h_eh je ĵ [ eoWho) Aj X[Whi W bWh][ feij[h_eh ^Wfjeh
$\_]) 0+% ed j^[ l[djhWb i_Z[) Aj _i ib_]^jbo m_Z[h j^Wd
j^[ m_Z[ij fWhj e\ j^[ h[ij e\ j^[ XeZo) Aj c[Wikh[i
+)40. cc) _d b[d]j^ Xo ,).+ hWc) _d m_Zj^) L^[ [_]^j fei(
j[h_eh ikYa[hi $\_]i) 0+' 0.' 03% Wh[ bWh][' [bb_fj_eWb
WdZ XheWZ[h j^Wd bed]) L^[o Wh[ +)-+. hWc) Xo +).44 cc)'
WdZ Wh[ WhhWd][Z iec[m^Wj _d j^[ \ehc e\ W ^ehi[i^e[) =WY^
ikYa[h ^Wi j^h[[ ^[Wlo Y^_j_deki P(i^Wf[Z f_[Y[i _cX[ZZ[Z
_d j^[ mWbbi) L^[ c_ZZb[ f_[Y[ _i bed][h WdZ _i _cX[ZZ[Z
_d j^[ i[fjkc m^_Y^ Z_l_Z[i j^[ ikYa[h _dje jme fWhji)
L^[h[ _i ed[ P(i^Wf[k f_[Y[ _d j^[ mWbb _d [WY^ i_Z[ e\
j^[ ikYa[h) L^[o Wh[ ijhW_]^j WdZ Wh[ WhhWd][Z b[d]j^(
m_i[ e\ j^[ Wd_cWb) Lme fW_h e\ ^eeai $\_]) 0+' 0/% Wh[
beYWj[Z Wj j^[ feij[h_eh [dZ) L^[ bWh][h WdZ ekj[h fW_h
^Wi W XWi[ m^_Y^ _i [cX[ZZ[Z WdZ fWhWbb[b je j^[ h[ij e\
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j^[(^eea m^_Y^ _i ijhW_]^j WdZ fe_dji feij[h_ehbo) L^[
b[d]j^ e\ ĵ [ bed] ^eea _i +)+13 hWc) L^[ icWbb[h fW_h
_i i_jkWj[Z X[jm[[d WdZ feij[h_eh je j^[ bWh][h ^eeai)
L^[ cekj^ $\_]) 0+% _i ikXj[hc_dWb WdZ l[djhWb) Lme
Wdj[h_eh cekj^ ikYa[hi $\_]) 0+% Wh[ fh[i[dj c[Wikh_d]
+)+01 cc) bed] Xo +)+/ cc) m_Z[) 9 icWbb f^Whodn $\_])
0+% _i fh[i[dj k̀ij feij[h_eh je j^[ Wdj[h_eh ikea[hi)
Aj b[WZi _dje W h[bWj_l[bo i^ehj [ief^W]ki $\_]) 0+%
m^_Y^ X_\khYWj[i Wdj[h_eh je j^[ ][d_jWb feh[ je \ehc ĵ [
_dj[ij_dWb YhkhW m^_Y^ ^Wl[ dkc[heki XhWdY^[i ed j^[ ekj(
i_Z[ WdZ \[m ed j^[ _di_Z[) L^[o Ze dej kd_j[ X[^_dZ)
L^[ Yecced ][d_jWb ef[d_d] $\_]) 0+% _i beYWj[Z _d
j^[ c_Zb_d[ ed j^[ l[djhWb ikh\WY[ d[Wh j^[ Wdj[h_eh [dZ
k̀ij feij[h_eh je j^[ X_\khYWj_ed e\ j^[ _dj[ij_dWb YhkhW)
L__[ Y_hhki $\_]i) 0,' 0-% Yedi_iji e\ W Ykf(i^Wf[Z XeZo m_j^
jme X[Wd(i^Wf[Z XeZ_[i WjjWY^[Z je _j feij[h_ehbo) L^[
m_Zj^ e\ j^[ Y_hhki ekf $\_]i) 0,' 0-% _i +)+13 cc) L^[
b[d]j^ e\ [WY^ X[Wd(i^Wf[Z XeZo $\_]) 0-% _i +)+2- cc)
L^[ if_d[i e\ j^[ X[Wd(i^Wf[Z XeZo c[Wikh[ +)+,- cc) _d
b[d]j^) L^[ lWi Z[\[h[di $\_]) 0+% b[Wl[i ĵ [ XWi[ e\
j^[ f[d_i Ykf WdZ fWii[i feij[h_ehbo ZehiWb WdZ je j^[
h_]^j e\ j^[ kj[hki) >hec j^[ ][d_jWb feh[ je ^Wb\ mWo
je j^[ elWho _j _i W ib[dZ[h ZkYj m_j^ekj Ye_bi) Aj
j^[d XheWZ[di je el[h jm_Y[ _ji Wdj[h_eh m_Zj^ WdZ fWii[i
feij[h_ehbo Xo jehjkeki m_dZ_d]i kdj_b _j _i beij _d j^[
3+
h[]_edUe\ j^[ elWho) L^[ lWiW [\\[h[dj_W m[h[ dej i[[d)
Lm[djo(i_n' icWbb WdZ ib_]^jbo beX[Z j[ij[i $\_]) 0+% Wh[
fh[i[dj _d j^[ c_Zb_d[ _d j^[ Wdj[h_eh fWhj e\ ĵ [ fei(
j[h_eh ^Wb\ e\ j^[ Wd_cWb) L^[ b[d]j^ e\ j^[ j[ij_YkbWh
h[]_ed _i +)3/3 cc) WdZ _ji m_Zj^ _i +)30/ cc)
elWho $\_]) 0+% _i bed] WdZ M(i^Wf[Z' e\ icWbb
Z_Wc[j[h' m_j^ j^[ ef[d [dZ e\ j^[ M Z_h[Yj[Z feij[h_ehbo)
Aj _i beYWj[Z _d j^[ feij[h_eh fWhj e\ j^[ Wdj[h_eh j^_hZ
e\ j^[ Wd_cWb) Aj ijWhji ed j^[ b[\j i_Z[ WdZ fWii[i \ehmWhZ
WdZ m_dZi XWea WdZ \ehj^ WXekj j[d j_c[i WdZ j^[d jkhdi
je j^[ h_]^j WdZ fWii[i ^eh_pedjWbbo WYheii j^[ c_Zb_d[
WdZ jkhdi WXhkfjbo feij[h_ehbo WdZ m_dZi ^eh_pedjWbbo
WXekj i_n j_c[i) L^[ el_ZkYj $\_]) 0+B Wh_i[i \hec j^[
elWho Wj j^[ feij[h_eh [dZ e\ ĵ [ h_]^j Whc WdZ jkhdi je
j^[ h_]^j m^[h[ _j [dj[hi j^[ Wdj[h_eh [dZ e\ ĵ [
fhec_d[dj i^[bb ]bWdZ $\_]) 0+% m^_Y^ _i beYWj[Z `kij fei(
j[h_eh je j^[ bem[h [dZ e\ j^[ h_]^j Whc e\ j^[ elWho)
>hec j^[ eejof[ j^[ kj[hki jkhdi \ehmWhZ WdZ je j^[ b[\j)
Aj j^[d Yedj_dk[i ijhW_]^j \ehmWhZ Wi W m_Z[ jkX[ m_j^ekj
m_dZ_d]i kdj_b _j h[WY^[i j^[ ][d_jWb feh[) L^[ l_j[bb_d[
ZkYji $\_]) 0+% Yec[ je][j^[h _d j^[ c_Zb_d[ X[jm[[d j^[
Whci e\ j^[ elWho _d j^[ feij[h_eh fWhj e\ j^[ ef[d [dZi
e\ j^[ M) L^[ i_d]b[ [dbWh][Z l_j[bb_d[ ZkYj $\_]) 0+%
j^[d fWii[i feij[h_ehbo WdZ je j^[ b[\j \eh W i^ehj
Z_ijWdY[ m^[h[ _j _i `e_d[Z Xo j^[ ][d_je(_dj[ij_dWb YWdWb
3,
$\_]) 0+% m^_Y^ Yedd[Yji m_j^ j^[ b[\j Whc e\ j^[ _d(
j[ij_d[' 9\j[h ĵ [ kd_ed e\ ĵ [ ][d_je(_dj[ij_dWb YWdWb
WdZ j^[ oeba ZkYj j^[ Yecced ZkYj fWii[i \ehmWhZi WdZ _i
`e_d[Z Xo j^[ ZkYj \hec ĵ [ i^[bb ]bWdZ $\_]) 0+% Wj
WXekj j^[ b[l[b e\ ĵ [ c_ZZb[ e\ j^[ oeba ZkYj)
L^[ b[d]j^ e\ ĵ [ elWh_Wd h[]_ed _i +)/,4 cc) WdZ _ji
m_Zj^ _i +).04 cc) 9 lW]_dW _i WXi[dj)
L^[ l_j[bb_d[ ]bWdZi $\_]) 0+% Wh[ i[fWhWj[Z Xej^ Wd(
j[h_ehbo WdZ feij[h_ehbo Xkj _dj[hc_d]b[ X[jm[[d j^[ elWho
WdZ j^[ Wdj[h_eh [dZ e\ j^[ j[ij_YkbWh h[]_ed) L^[o Wh[
YeWhi[ We_deki ]bWdZi WdZ [nj[dZ \hec ib_]^jbo feij[h_eh
je j^[ ][d_jWb feh[ XWYamWhZi [dZ_d] Wj j^[ Wdj[h_eh fWhj
e\ j^[ feij[h_eh j^_hZ e\ j^[ j[ij_YkbWh h[]_ed)
Lme cWjkh[ []]i $\_]i) 00' 01' 02% m_j^ Xej^ Wdj[h_eh
WdZ feij[h_eh febWh \_bWc[dji Wh[ fh[i[dj _d j^[ kff[h
fWhj e\ j^[ kj[hki) L^[ []]i c[Wikh[Z +),13(+)-+. cc) _d
b[d]j^ WdZ +'+2-(+)+3+ cc) _d m_Zj^) L^[ Wdj[h_eh febWh
\_bWc[dji ed Xej^ []]i c[Wikh[Z Wffhen_cWj[bo +), cc)
L^[ feij[h_eh \_bWc[dji c[Wikh[ +)+4-(+), cc) _d b[d]j^)
Lme [nYh[jeho feh[i $\_]) 0+% Wh[ fh[i[dj ed j^[ ZehiWb
i_Z[ WdZ ef[d Wj j^[ [njh[c[ bWj[hWb XehZ[hi e\ j^[ Wd_cWb)
L^[_h beYWj_ed _i effei_j[ WdZ ib_]^jbo feij[h_eh je j^[
XhW_d)
9 XhW_d $\_]) 0+% _i fh[i[dj' ZehiWb je j^[ [ief^W]ki
WdZ WXekj ed[(^Wb\ mWo \hec j^[ f^Whodn WdZ ĵ [ X_\khYW(
- '
j_ed e\ ĵ [ [ief^W]ki) =o[ ifeji Wh[ WXi[dj)
E[Wikh[c[dji _d cc)
D[d]j^ 0)30.
O_Zj^ k̀ij Wdj[h_eh je elWho +)40.
D[d]j^ e\ ^Wfjeh ,).++
O_Zj^ e\ ^Wfjeh ,).++
O_Zj^ e\ feij[h_ehikYa[h +)..4
D[d]j^ e\ feij[h_eh ikYa[h +)-+.
D[d]j^ e\ Wdj[h_eh ikYa[h +)+01
O_Zj^ e\ Wdj[h_ehikYa[h +)+/+
O_Zj^ e\ f^Whodn +)+//
D[d]j^ e\ f^Whodn +)+3+
O_Zj^ e\ f[d_i Ykf +)+13
D[d]j^ e\ f[d_i Ykf +)+01
D[d]j^ X[Wd(i^Wf[Z XeZo e\ f[d_i +)+2-
O_Zj^ X[Wd(i^Wf[Z XeZo e\ f[d_i +)+/+
D[d]j^ ^eeai e\ X[Wd(i^Wf[Z XeZo +)+,-
<_ijWdY[ ][d_jWb feh[ \hec
Wdj[h_eh [dZ +).01
D[d]j^ e\ elWh_Wd h[]_ed +)/,4
O_Zj^ e\ elWh_Wd h[]_ed +)..4
?h[Wj[ij Z_Wc[j[h e\ elWho +)+.1
<_ijWdY[ elWho je Wdj[h_eh [dZ ,)-1,
D[d]j^ e\ []] +)-+.
+),14
D[d]j^ Wdj[h_eh febWh \_bWc[dj +)+3/
+)+12
D[d]j^ feij[h_eh febWh \_bWc[dj +),+,
+)+3/
O_Zj^ e\ []] +)+3+
<_Wc[j[h e\ elkc +)+.1
FkcX[h e\ j[ij[i -1
D[d]j^ e\ j[ij_YkbWh h[]_ed +)3/3
O_Zj^ e\ j[ij_YkbWh h[]_ed +)-2,
D[d]j^ bed] ^eea +)+13
<_iYkii_ed5 L^[ ][dki GYjeeejob[ <_[i_d] ,30+ X[bed]i je
j^[ ikXehZ[h Hebof_ij^eeejob_d[W GZ^d[h WdZ \Wc_bo Geje(
Yejob_ZW[ lWd :[d[Z[d WdZ @[ii[) L^[ ][dki GejeYejob[
_i Y^WhWYj[h_p[Z Xo ?eje $,34/5-+.6 Wi \ebbemi5(
u/
d:eZo bWdY[ebWj[' kikWbbo j^_Ya6 Wdj[h_eh [dZ eXjki[bo
jh_Wd]kbWh' feij[h_eh [dZ hekdZ[Z) O_j^ W i_d]b[ fW_h e\
[bb_fie_ZWb Wdj[h_eh ikYa[hi _di_Z[ ĵ [ cekj^' WdZ m_j^
\ekh fW_hi e\ feij[h_eh' iec[m^Wj X[Wd(i^Wf[Z ikYa[hi e\
j^[ l[djhWb i_Z[ Wj j^[ feij[h_eh [dZ e\ j^[ XeZo) O_j^
ed[ eh jme fW_hi e\ ^eeai X[jm[[d j^[ bWij fW_h e\ fei(
j[h_eh ikYa[hi) O_j^ekj W lW]_dW) O_j^ W f[d_i Yedi_ij(
_d] e\ W c[Z_Wd' Ykf(i^Wf[Z XeZo m_j^ W j^_Ya mWbb' m^_Y^
_i f[h\ehWj[Z Xo ĵ [ lWi Z[\[h[di' WdZ Wd WYY[iieho' X[Wd(
i^Wf[Z XeZo WjjWY^[Z je _j ed [WY^ i_Z[6 Wbb j^h[[ X[Wh_d]
^eeai ed j^[_h _dd[h ikh\WY[)8\ Ad co ef_d_ed j^_i Z_W](
dei_i _i ij_bb ]eeZ)
Gejeeejob[ [kj^odd_ _i gk_j[ Z_\\[h[dj \hec Wdo fh[(
l_ekibo Z[iYh_X[Z if[Y_[i) Aj lWh_[i fWhj_YkbWhbo _d ĵ [
Y^_j_deki ia[b[jed e\ j^[ feij[h_eh ikYa[hi) =WY^ ikYa[h
^Wi j^h[[ P(i^Wf[Z XWhi fWhWbb[b je ĵ [ Wdj[h_eh(fei(
j[h_eh Wn_i e\ ĵ [ XeZo) L^[ ikYa[h _i Z_l_Z[Z _dje jme
fehj_edi m_j^ W bed] XWh i[fWhWj_d] j^[ jme i_Z[i WdZ W
i^ehj ed[ _cX[ZZ[Z _d j^[ bWj[hWb mWbb e\ ĵ [ ikYa[h ed
[WY^ i_Z[) L^[ Wd_cWbi Wh[ l[ho j^_Ya) K_dY[ j^_i
Z[iYh_fj_ed mWi cWZ[ \hec edbo ed[ if[Y_c[d j^[ if[Y_[i
_i fhel_i_edWb) Hhe\[iieh EWdj[h ^Wi jme kdZ[iYh_X[Z
if[Y_c[di \hec j^[ Lehjk]Wi m^_Y^ Wh[ i_c_bWh WdZ Wff[Wh
je X[ j^[ iWc[ if[Y_[i)
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L^[ if[e_[i dWc[ _i Z[h_l[Z \hec j^[ ][dki e\ j^[
^eij' =kj^oddki Wbb[jj[hWjki $JW\_d[igk[%)
<_W]dei_i e\ GYjeeejob[ [kj^odd_6 :eZo 0)3 Xo +)40 cc)'
bed]' j^_Ya' fe_dj[Z Wdj[h_ehbo' ib_]^jbo eedijh_Yj[Z Wj
c_ZZb[ e\ XeZo6 feij[h_eh .kYa[hi [bb_fj_YWb' XheWZ[h j^Wd
bed]' +)..4 Xo +)-+. cc)' m_j^ . P(i^Wf[Z Y^_j_deki
f_[Y[i6 Wdj[h_eh ikYa[hi bed][h j^Wd XheWZ' [bb_fj_YWb'
+)+/+(+)+01 cc)6 m_Zj^ e\ Y_hhki Ykf +)+13 cc)' b[d]j^
+'+01 cc)6 b[d]j^ e\ X[Wd(i^Wf[Z XeZo e\ Y_hhki +)+2- cc)6
m_Zj^ +)+/+ cc)6 b[d]j^ e\ Y_hhki if_d[i +)+,- cc'6 ][d(
_jWb feh[ l[djhWb' c[Z_Wd' +).01 cc) \hec Wdj[h_eh [dZ6
elWho e\ icWbb Z_Wc[j[h' M(i^Wf[Z' m_j^ ef[d [dZ Z_h[Yj[Z
feij[h_ehbo' _d feij[h_eh fWhj e\ Wdj[h_eh j^_hZ e\ XeZo6
bWh][ i^[bb ]bWdZ ed h_]^j i_Z[ e\ c_Zb_d[6 kj[hki m_Z['
je b[\j e\ lWi Z[\[h[di6 l_j[bbWh_W i[fWhWj[Z Wdj[h_ehbo
WdZ feij[h_ehbo Xkj _dj[hc_d]b[ _d h[]_ed X[jm[[d elWho
WdZ j[ij[i6 -1 icWbb' ib_]^jbo beX[Z j[ij[i _d Wdj[h_eh
fWhj e\ feij[h_eh ^Wb\ e\ XeZo6 lWi Z[\[h[di jehjkeki' je
h_]^j e\ kj[hki6 []]i +)+2-(+)+3+ Xo +),13(+)-+. cc) m_j^
jme febWh \_bWc[dji' [WY^ Wffhen_cWj[bo +), cc) bed])





@eij5 Md_Z[dj_\_[Z hWWYa[h[b(b_a[ \_î )
Hei_j_ed5 ?_bbi)
FkcX[h5 3)
DeYWb_jo5 LW]ki ?el[' 9bX[cWhb[ AibWdZ' ?WbWfW]ei)
<Wj[5 BWdkWho ,/' ,4./)
L^[ XeZo $\_]) 33% _i bWdY[ebWj[' ,)/2.(-)./+ cc) _d
b[d]j^ Xo +).01(+)/2/ cc) _d m_Zj^' dWhhem[Z Wdj[h_ehbo
WdZ ib_]^jbo XheWZ[h feij[h_ehbo) L^[ feij[h_eh [dZ
X[Whi W bWh][ ^Wfjeh $\_]) 33% ed j^[ l[djhWb i_Z[' i[fW(
hWj[Z \hec j^[ h[ij e\ j^[ XeZo Xo W ib_]^j Yedijh_Yj_ed)
L^[ ^Wfjeh X[Whi [_]^j feij[h_eh ikea[hi $\_]i) 33' 4+' 4,%
WhhWd][Z _d jme fWhWbb[b hemi) L^[ ikYa[hi Wh[ W b_jjb[
m_Z[h j^Wd bed]) L^[ Wdj[h_eh fW_h _i iec[m^Wj icWbb[h Ç
j^Wd j^[ ej^[h j^h[[ fW_hi WdZ _i +)+/3(+)+1+ cc) Xo +)+1+(
+)+13 cc) L^[ ej^[h ikYa[hi Wh[ +)+01(+)+13 cc) Xo +)+13(
+)+3+ hWc) L^[ Y^_j_deki ia[b[jed Yedi_iji e\ \ekh f_[e[i)
L^[ Y[djhWb f_[Y[ _i ^[Wlo WdZ l[ho XheWZ' X_\khYWj[Z WdZ
Xbkdj feij[h_ehbo WdZ X_\kheWj[W m_j^ jme i^Whf fe_dji m^_Y^
Wh[ h[Ykhl[Z WdZ fe_dj feij[h_ehbo Wj j^[ Wdj[h_eh [dZ)
L^[h[ Wh[ jme fW_hi e\ bWj[hWb f_[Y[i m^_Y^ Wh[ kd_j[Z
feij[h_ehbo WdZ Wd Wdj[h_eh f_[Y[ X[dj ZemdmWhZi ib_]^jbo
Wj j^[ [dZi) L^[h[ Wh[ jme fW_hi e\ ^eeai $\_]i) 33' 34%
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Wj j^[ feij[h_eh [dZ e\ j^[ XeZo X[jm[[d j^[ feij[h_eh
fW_h e\ ikea[hi) L^[ ekj[h fW_h _i [njh[c[bo bWh][ WdZ
ijekj WdZ c[Wikh[i +),++(+),.- cc) _d b[d]j^) L^[o Wh[
ieb_Z m_j^ î Whfo((h[Ykhl[Z fe_dji WdZ l[ho XheWZ' eXjki[
feij[h_eh [dZi) L^[o ^Wl[ W fhee[ii WXekj ed[(j^_hZ j^[
Z_ijWdY[ \hec j^[ Z_ijWb [dZ) L^[ fhen_cWb ^Wb\ e\ ĵ [
^eea _i ijhed]bo ]heel[Z ed _ji ikh\WY[) L^[ _dd[h fW_h
_i WXekj ed[(i_nj^ ĵ [ b[d]j^ e\ j^[ bWh][h fW_h) L^[o
Wh[ +)+- cc) _d b[d]j^' \_b_\ehc' m_j^ i^Whf' h[Ykhl[Z
fe_dji WdZ W fheY[ii WXekj ed[(j^_hZ ĵ [ Z_ijWdY[ \hec
j^[ Z_ijWb [dZ) L^[ feij[h_eh [dZ e\ j^[ ^eea _i ib_]^jbo
jkhd[Z kf Wj j^[ [dZ)
L^[ cekj^ _i ikXj[hc_dWb WdZ l[djhWb) L^[ jme Wd(
j[h_eh cekj^ ikea[hi $\_]' 33% Wh[ bWh][' [bb_fj_YWb'
XheWZ[h j^Wd bed]' WdZ m_j^ekj c[cXhWdeki i[fjW) L^[
f^Whodn _i XkbX(i^Wf[Z' W b_jjb[ bed][h j^Wd m_Z[ WdZ
d[Wh j^[ Wdj[h_eh ikYa[hi) L^[ [ief^W]ki _i l[ho ib[dZ[h
WdZ X_\khYWj[i je \ehc j^[ jme _dj[ij_dWb ehkhW $\_]) 33%
WXekj ed[(^Wb\ j^[ Z_ijWdY[ \hec ĵ [ Wdj[h_eh [dZ e\ j^[
Wd_cWb je j^[ elWho' iec[ Z_ijWdY[ feij[h_eh je j^[ ][d_jWb
feh[) L^[ _dj[ij_dWb YhkhW ]_l[ e\\ dkc[heki bWj[hWb
XhWdY^[i jemWhZi j^[ ekji_Z[ WdZ \[m jemWhZi j^[ _di_Z[)
L^[o [nj[dZ feij[h_ehbo je j^[ Wdj[h_eh [dZ e\ j^[ fei(
j[h_eh fW_h e\ ikYa[hi WdZ Wh[ dej kd_j[Z feij[h_ehbo)
L̂ [( ][d_jWb feh[ $\_]) 33% _i beYWj[Z _d j^[ c_Zb_d[ ed
ed j^[ l[djhWb ikh\WY[ d[Wh j^[ Wdj[h_eh [dZ WXekj ed[(
^Wb\ j^[ Z_ijWdY[ \hec j^[ Wdj[h_eh [dZ e\ j^[ Wd_cWb je
ĵ [ X_\khYWj_ed e\ ĵ [ [ief^W]ki je \ehc j^[ _dj[ij_dWb
YhkhW) L^[ Y_hhki $\_]) *( G Yedi_iji e\ W Y[djhWb XkbX(
i^Wf[Z XeZo m^_Y^ _i +)+0-(+)+1/ cc) _d Z_Wc[j[h) L^[ jme
bWj[hWb X[Wd(i^Wf[Z XeZ_[i e\ j^[ Y_hhki Wh[ bed][h j^Wd
m_Z[ WdZ c[Wikh[ +)+/3 cc) _d b[d]j^) L^[h[ Wh[ \_l[
fW_hi e\ Y_hhki ^eeai $\_]) 4-%' W fW_h e\ ijekj bed]
^eeai m^_Y^ ^Wl[ XheWZ' X_\khYWj[Z XWi[i WdZ i^Whf' ib_]^j(
bo Ykhl[Z fe_dji' WdZ \ekh fW_hi e\ icWbb[h _dd[h ^eeai'
m^_Y^ ^Wl[ XkbX(i^Wf[Z XWi[i WdZ Wjj[dkWj[ ]hWZkWbbo \hec
j^[ fhen_cWb je j^[ Z_ijWb [dZ' WdZ Wh[ ib_]^jbo Ykhl[Z
\hec j^[ XWi[ je j^[ fe_dj) L^[ lWi Z[\[h[di b[Wl[i j^[
XWi[ e\ j^[ Y_hhki Ykf WdZ fWii[i feij[h_ehbo ZehiWb je
j^[ kj[hki) L^[ j[ij[i $\_]) 33% Wh[ h[bWj_l[bo bWh][
WdZ \[m _d dkcX[h' je j^[ h_]^j e\ WdZ feij[h_eh je j^[
elWho _d j^[ Wdj[h_eh fWhj e\ ĵ [ feij[h_eh ^Wb\ e\ j^[
Wd_cWb)
L^[ elWho $\_]) 33% _i beYWj[Z _d j^[ c_ZZb[ e\ j^[
XeZo je j^[ b[\j e\ j^[ c_Zb_d[) Aj _i <(i^Wf[Z WdZ e\
Wbceij kd_\ehc Z_Wc[j[h j^hek]^ekj) L^[ el_ZkYj $\_]) 33%
b[Wl[i j^[ Wdj[h_eh fWhj e\ j^[ h_]^j Whc e\ j^[ elWho WdZ
X[dZi feij[h_ehbo jemWhZi j^[ c_Zb_d[) Aj _i `e_d[Z d[Wh
jX
j^[ elWho Xo j^[ ][d_je(_dj[Wj_dWb [WdWb $\_]) 33% m^_e^
kd_j[i m_j^ j^[ b[\j jhkda e\ j^[ _dj[ij_d[) 9\j[h fWii(
_d] eXb_gk[bo feij[h_eh \eh W i^ehj Z_ijWdY[ _j _i `e_d[Z
Xo j^[ Yecced oeba ZkYj) 9j j^_i fe_dj _j [dj[hi ĵ [
kj[hki $\_]) 33% m^_Y^ jkhdi WXhkfjbo \ehmWhZ WdZ fWii[i
ijhW_]^j \ehmWhZ _d j^[ c_Zb_d[ l[djhWb je j^[ lWi Z[\[h[di
Xo W h[bWj_l[bo m_Z[ jkX[ kdj_b _j h[WY^[i ĵ [ ][d_jWb
feh[) L^[ lbj[bbWh_W $\_]) 33% Wh[ h[bWj_l[bo \_d['
WY_deki ]bWdZi m^_e^ [nj[dZ \hec ib_]^jbo Wdj[h_eh je j^[
X_\khYWj_ed e\ j^[ _dj[ij_d[ feij[h_ehbo je j^[ b[l[b e\
j^[ Wdj[h_eh fW_h e\ feij[h_eh ikYa[hi) L^[o Wh[ i[fWhWj[Z
Xej^ Wdj[h_ehbo WdZ feij[h_ehbo) L^[ l_j[bb_d[ ZkYji
$\_]) 33% Yec[ je][j^[h _d j^[ c_Zb_d[ Wj j^[ b[l[b e\
j^[ Wdj[h_eh fWhj e\ j^[ c_ZZb[ j^_hZ e\ j^[ Wd_cWb)
L^[o [cfjo _dje W i_d]b[' l[ho bWh][ eXchWed oeba ZkYj
$\_]) 33% m^_Y^ ^Wi W Z_Wc[j[h Wi ]h[Wj Wi j^[ Z_Wc[j[h
e\ j^[ elWho) Aj fWii[i feij[h_ehbo fWij j^[ Wdj[h_eh
[dZ WdZ je j^[ h_]^j e\ ĵ [ elWho m^[h[ _j `e_di j^[ el_(
ZkYj) Fe []]i Wh[ fh[i[dj)
E[Wikh[c[dji _d cc)
D[d]j^ ,)0,1 ,)3-+ -)./+ ,)2.. ,)/2.
m_Zj^ +).2. +)//+ +)/2/ +).01 +).4+
D[d]j^ e\ bWh][ fei(
j[h_eh ikYa[h +)+01 +)+13 +)+1/
D[d]j^ e\ icWbb fei(
j[h_eh ikYa[h +)+01 +)+0- +)+01 +)+1+ +)+/3
O_Zj^ e\ bWh][ fei(
j[h_eh ikYa[h +)+21 +)+3+ +)+13
O_Zj^ e\ icWbb fei(
j[h_eh ikYa[h +)+1/ +)+13 +)+1+ +)+1/ +)+13
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SA[Wikh[hW[dji _d chW) $Yedj)%
D[d]j^ e\ bWh][ ^eeai +),++ +),-/ +),+3 +),-+ +),.-
+),+. +),-+ +),,- +),-+ +),-/




















<_iYkii_ed5 L^_i if[Y_[i _i ceij b_a[ GYjeeejob[ c_deh
?eje ,34/) L^[ b[d]j^ e\ j^[ feij[h_eh ikYa[hi _d +V) c_deh
_i +)+. cc) Ad j^_i if[Y_[i j^[o Wh[ bWh][h c[Wikh_d]
+)+01(+)+1/ dkk) L^[ feij[h_eh ikYa[hi Wh[ Wbie jm_Y[ Wi
m_Z[ _d +V) c_deh) +V) c_deh ^Wi 1 fW_hi e\ Y_hhki ^eeai6
;rV) cWehWYWdj^ki ^Wi edbo 0 fW_hi) Gd[ e\ j^[ Y^_[\
Z_\\[h[dY[i _i _d j^[ i_p[ e\ j^[ bWh][ fW_h e\ feij[h_eh
^eeai) u) cWehWeWdj^ki ^Wi bWh][ feij[h_eh ^eeai +),++(
+),-. hWc) _d b[d]j^) L^[o Wh[ edbo +)+.2 chW) bed] _d
+) c_deh)
L^_i if[Y_[i ][ji _ji dWc[ \hec ĵ [ \WYj j^Wj j^[ fei(
j[h_eh ^eeai Wh[ l[ho bWh][)
<_W]dei_i e\ GejeYejob[ cWehWeWdj^ki5( :eZo bWdY[ebWj['
,)/(,)3 cc) Xo +).0(+)/2 cc)6 feij[h_eh ikYa[hi m_Z[h j^Wd
bed]' +)+/3(+)+13 cc) Xo +)+1+(+)+3+ cc)6 feij[h_eh ^eeai
- fW_hi' bWh][ fW_h +),++(+),.- cc) _d b[d]j^' icWbb fW_h
+)+- hWc) _d b[d]j^6 Wdj[h_eh ikea[hi bWh][' m_Z[h j^Wd
bed]' m_j^ekj c[cXhWdeki i[fjW6 e_hhki m_j^ 0 fW_hi e\ ^eea
Z_Wc[j[h e\ Y_hhki XkbX +)+01(+)+1/ cc)6 b[d]j^ e\ bWj[hWb
Y_hhki XkbX +)+/3 cc)6 j[ij[i \[m' feij[h_eh WdZ bWj[hWb
je elWho6 elWho M(i^Wf[Z' je b[\j e\ c_Zb_d[6 ][d_jWb
feh[ ^Wb\ mWo \hec Wdj[h_eh [dZ je X_\khYWj_ed e\ _d(
j[ij_d[6 _dj[ij_dWb YhkhW _dje ^Wfjeh' i[fWhWj[ X[^_dZ6
l_j[bbWh_W \hec ][d_jWb feh[ je ^Wfjeh i[fWhWj[Z _d \hedj
WdZ X[^_dZ6 Yecced oeba ZkYj Z_Wc[j[h Wi ]h[Wj Wi Z_Wc[j[h
e\ elWho) Gd j^[ ]_bbi e\ kd_Z[dj_\_[Z cWYa[h[b' LW]ki






DeYWb_jo5 @eeZ AibWdZ' ?WbWfW]ei)
<Wj[5 BWdkWho .,' ,4./)
L^[ XeZo $\_]) 1+% _i bed]' ib[dZ[h' bWdY[ebWj[
WdZ jWf[hi je W fe_dj Wj j^[ feij[h_eh [dZ) L^[ Wdj[h_eh
[dZ _i Wjj[dkWj[Z WdZ Xbkdjbo fe_dj[Z) L^[ b[d]j^ lWh_[i
\hec -)44+ je /)... chW)' j^[ m_Zj^ \hec +)-.2 je +)..4 chW)
L^[ feij[h_eh ^Wfjeh _i l[ho bed]' X[_d] Wbceij Wi bed]
!-
Wi j^[ XeZo fWf[h) L^[ cekj^ _i ikXj[hc_dWb WdZ l[djhWb)
Wdj[h_eh ikea[hi $\_]) 1,% Wh[ [bb_fj_YWb' XheWZ[h
j^Wd bed] WdZ ^Wl[ W c[cXhWdeki i[fjkc) L^[_h b[d]j^ _i
+)+.-(+)+01 cc) WdZ j^[_h m_Zj^ _i +'+1+(+)+1/ cc) O_\
\jfg_X^lj X_\khYWj[i Wj j^[ h[]_ed e\ j^[ ][d_jWb feh[)
L^[ YhkhW Wh[ i[fWhWj[ X[^_dZ) L^[ feij[h_eh ^Wfjeh
$\_]) 1+% _i Wi bed]' YecfWh[Z je j^[ XeZo fhef[h' Wi j^[
Z_ijWdY[ \hec j^[ Wdj[h_eh [dZ e\ j^[ l_j[bbWh_W je j^[
feij[h_eh [dZ e\ ĵ [ XeZo fhef[h) L^[h[ Wh[ dkc[heki
$i[l[hWb ^kdZh[Z%' icWbb' l[djhWb feij[h_eh ikea[hi $\_])
1.%) L^[o Wh[ \hec +)+// je +)+/1 cc) _d b[d]j^ WdZ
+)+1+ je +)+1/ cc) _d m_Zj^) L^[o Yedi_ij e\ jme bWj[hWb
f_[Y[i ed [WY^ i_Z[' W Y[djhWb _dl[hj[Z M(i^Wf[Z f_[Y[
m_j^ ed[ Whc e\ j^[ M bed][h j^Wd j^[ ej^[h WdZ jme fW_hi
e\ Wdj[h_eh Y^_j_deki f_[Y[i) L^[ f^Whodn $\_]) 1,% _i
Wbceij if^[h_YWb WdZ _i +)+.- je +)+.1 cc) _d b[d]j^ WdZ
\hec +'+.- je +)+/+ hWc) _d m_Zj^)
L^[ ][d_jWb feh[ $\_]) 1+% _i +)-++ je +)--+ cc)
\hec j^[ Wdj[h_eh [dZ' WdZ _i l[djhWb WdZ c[Z_Wd) L^[
][d_jWb Wjh_kc _i Whc[Z m_j^ jme i[ji e\ ^eeai $\_]) 1-%)
L^[ Wdj[h_eh i[j \ehc Wd _cYecfb[j[ e_hYb[ ef[d Wj j^[
feij[h_eh) Aji ^eeai Wh[ bed] WdZ ib[dZ[h WdZ dej Wi
ijekj Wi j^[ feij[h_eh ed[i) L^[o Wh[ \hec +)+-/ je +)+-3
cc) _d b[d]j^) L^[ feij[h_eh i[j e\ ^eeai Yedi_iji e\
\ekh ijhed] Y^_j_deki if_d[i m_j^ ib_]^jbo Ykhl[Z fe_dji
ed [WY^ i_Z[ WdZ \ekh ej^[hi c[Z_Wbbo beYWj[Z' fe_dj_d]
Wdj[h_ehbo WdZ WiieY_Wj[Z m_j^ ijhed]' ckiYkbWh ikYa[h(
b_a[ ijhkYjkh[) L^[ feij[h_eh if_d[i Wh[ +)+-+(+)+.- cc)
_d b[d]j^) L^[ elWho $\_]i) 04' 1+% _i beYWj[Z WXekj ed[(
^Wb\ mWo \hec j^[ Wdj[h_eh WdZ feij[h_eh [dZi e\ j^[ XeZo
fhef[h) O^[d l_[m[Z \hec j^[ l[djhWb i_Z[ _j ^Wi j^[
i^Wf[ e\ W gk[ij_ed cWha) L^[ h_]^j Whc e\ j^[ elWho _i
XheWZ[h WdZ edbo WXekj ed[(^Wb\ Wi bed] Wi j^[ b[\j Whc)
el_ZkYj $\_]) 04% Wh_i[i \hec j^[ bem[h fWhj e\ j^[
h_]^j Whc e\ j^[ elWho WdZ _i ieed Yedd[Yj[Z m_j^ ĵ [
if^[h_YWb i[c_dWb h[Y[fjWYb[ $\_]) 04% k̀ij Wdj[h_eh je
j^[ `kdej_ed e\ j^[ ][dbje(_dj[ijbdWb YWdWb $\_]) 04%
m_j^ j^[ el_ZkYj) 9\j[h j^[ el_ZkYj fheY[[Zi eXb_gk[bo
WdZ je ĵ [ b[\j \eh W i^ehj Z_ijWdY[ _j _i `e_d[Z Xo j^[
Yecced oeba Zkej $\_]) 04%) Heij[h_ehbo WdZ je ĵ [ b[\j
W i^ehj Z_ijWdY[ _j jkhdi WXhkfjbo \ehmWhZ WdZ `e_di j^[
eejof[ $\_]) 04%) L^[ kj[hki $\_]) 04% j^[d ]e[i ijhW_]^j
\ehmWhZ kdj_b _j h[WY^[i ĵ [ ][d_jWb feh[) L^[ lW]_dW
$\_]) 1+% _i i_d]b[' ZehiWb WdZ c[Z_Wd) Aj ef[di ZehiWbbo
k̀ij feij[h_eh je j^[ b[l[b e\ j^[ Wdj[h_eh [dZ e\ j^[
l_j[bbWh_W WdZ fheY[[Zi feij[h_ehbo ed[(^Wb\ mWo je j^[
elWho m^[h[ _j `e_di j^[ oeba ZkYj) L^[ l_j[bb_d[ ]bWdZi
$\_]) 1+% [nj[dZ \hec k̀ij Wdj[h_eh je j^[ lW]_dWb ef[d(
_d] feij[h_ehbo WdZ _dje j^[ ^Wfjeh h[]_ed \eh W i^ehj
[`jkXeZ\* O _ \ p Xi\ j \ g X i X k \ [ Yfk _ X e k \ i ` f i c p X e [ gfjk\i
f i c p X e [ Xi\ i \ c X k ` m \ c p ] ` e \ c p XZ`eflj* O_\ k\Xk\X %]`^*
Xi\ cXi^\( Xcdfjk jg_ \ i ` Z X c YX[`\j Xe[ \ o k \ e [ ] i f d aljk
g f j k \ i ` f i kf k_\ f m X i p Xcdfjk kf k_\ _Xgkfi* O _ \ i \ Xi \
\ c \ m \ e `e X j`e^c\ ifn( fe\ Y \ _ ` e [ k_\ fk_\i'
H \ X j l i \ d \ e k j `e dd'
G \ e ^ k _ / ( / 1 : 0*/// . *54,
R ` [ k _ ,*1/5 ,*/.. ,*./3
G \ e ^ k _ f] X e k \ i ` f i j l Z b \ i ,*,/2 ,(,/. ,*,/.
R ` [ k _ f ] X e k \ i ` f i j l f b \ i ,*,20 , (,20 ,*,2,
? ` j k X e Z \ f] ^ \ e ` k X c g f i \
] i f d X e k \ i ` f i \e[ ,*.,, ,*.., ,*.,/
G \ e ^ k _ f ] X e k \ i ` f i jg`e\j
f] ^ \ e ` k X c X k i ` l d ,(,.0 ,*,.4 ,*,.4
G \ e ^ k _ f] g f j k \ i ` f i jg`e\j
f] ^ \ e ` k X c X k i ` l d J*`,.,)B*,.N ,*,/. , *,/.
G \ e ^ k _ f] f m X i ` X e i \ ^ ` f e ,*.44 ,*/31 ,*.44
R ` [ k _ f] f m X i ` X e i \ ^ ` f e ,(-25 ,*-1. , (-,4
C l d Y \ i f ] k \ j k \ j -- --
G \ e ^ k _ f] g _ X i p e o , *,/2 ,*,/2 ,*,/.
R ` [ k _ f ] g _ X i p e o ,*,/2 ,*,0, ,*,/.
G \ e ^ k _ f] g f j k \ i ` f i jl f b \ i , *,04 ,*,00 ,*,04
R ` [ k _ f ] g f j k \ i ` f i j l f b \ i , ( , 2 0 , *,20 ,*,2,
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Hc f i f f f k m c \ Y\cfe ^ j kf k_\ ] X d ` c p H ` f i f f f k p c ` [ X \
O X j \ _ \ e Y \ i ^ * O _ ` j ] X d ` c p Dj Z _ X i X Z k \ i ` q \ [ Y p _ X m ` e ^ X
g f j k \ i ` f i _ X g k f i n _ ` Z _ `j _ X k Z _ \ k ) fi ] f f k ) j _ X g \ [ fi
l j l X c c p k i ` X e ^ l c X i Xe[ k X g \ i ` e ^ kf X d f i \ f i c\jj Yclek
gf`ek Xk k_\ g f j k \ i ` f i \e[* O_\ g f j k \ i ` f i _ X g k f i Y\Xij
] \ n fi d X e p j p d d \ k i ` Z X c c p f i X j p d d \ k i ` Z X c c p X i i X e ^ \ [
jlZb\ij* B \ e ` k X c gfi\ d \ [ ` X e * B \ e ` k X c X k i ` l d l j l X c c p
Xid\[* Q X ^ ` e X c f g \ e ` e ^ `j d\[`Xe( m \ e k i X c fi [fijXc*
@ ^ ^ j l j l X c c p _ X m \ g f c X i ]`cXd\ekj* O _ \ p c ` m \ d f j k c p
f e k_\ ^`ccj f] d X i ` e \ ]`j_* Bfkf %-4506-35& [ \ j Z i ` Y \ j
c f Z f d f k ` f e `e H ` Z i f f f k m c \ fXl[XkX* C \ k f f b j \ m \ i X c
jg \Z`d\ej ] i f d X ] i \ j _ ] `j_ Xe [ g c X Z \ [ k _ \ d f e X ^cXjj
jc`[\ Zfm\i \ [ n ` k _ j\X nXk\i* O _ \ p d X [ \ n_Xk C X j n \ c c
ZXccj  c f f g ` e ^ ' d f m \ d \ e k j %jgXee\e[\ =\n\^le^&*  O_\
n f i d | ]`ijk XkkX Z _ \ [ `kj X e k \ i ` f i \ e [ kf k_\ jc`[\( X g )
g X i \ e k c p Yp d \ X e j f ] k_\ X e k \ i ` f i jlZb\ij( X e [ [ i X ^ ^ ` e ^
X ] k \ i `k k_\ _ ` e [ \ i gXik f] k_\ Yf[p( X k k X Z _ \ [ k_\ Z X l [ X c
[`jZ Z c f j \ l g kf k_\ X e k \ i ` f i \e[ Y p d \ X e j f] k_\ g f j )
k\ i ` f i jlZb\ij( k_\ Y f [ p `e k_\ d \ X e n _ ` c \ Y \ ` e ^ ] f c [ \ [ fe
`kj\c] f e k_\ m \ e k i X c j`[\ jf Xj kf ] f i d X cffg7 k_\ n f i d
k_\e c\k ^f k_\ X e k \ i ` f i \e[ Xe [ j k i \ k Z _ ` e ^ `kj Yf[p(
X ^ X ` e X k k X f _ \ [ `k kf k_\ jc`[\( [ \ k X Z _ ` e ^ Xk k_\ jXd \ k ` d \
k_\ g f j k \ i ` f i jlZb\ij( n _ ` Z _ n\i\ X ^ X ` e Yifl^_k Zcfj\ l g
kf k_\ X e k \ i ` f i \e[( X e [ jf fe* O_\ c f f g ` e ^ d f m \ d \ e k `j
j c f n `e H ` f i f f f k p c \ *  
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L_by( \Wc_bo E_eheeejob_ZW[ LWi[^[dX[h] ,324 _dYbkZ[i
ĵ [ \ebbem_d] \_l[ ][d[hW5 9n_d[' 9X_bZ]WWhZ' Hi[kZWn_d[
HWhedW WdZ H[hk]_W' ?WijheYejob[ lWd :[d[Z[d WdZ @[ii['
L^ehWeejob[ EWY;Wbbkc WdZ E_eheeejob[ lWd :[d[Z[d WdZ @[ii[)
9YYehZ_d] je ?eje' j^[ ][dki 9n_d[ 9X_b]WWhZ ,24/ ^Wi
j^[ \ebbem_d] Y^WhWYj[h_ij_Yi5(
ÅÅ:eZo [bed]Wj[Z' Wdj[h_ehbo ib[dZ[h' Xkj XheWZ fei(
j[h_ehbo) Ad Yedi[gk[dY[ e\ Wd kd[gkWb Z[l[befc[dj e\ j^[
jme i_Z[i e\ j^[ YWkZWb Z_iY j^[ XeZo _i Wiocc[jh_YWb' WdZ
ĵ [ feij[h_eh [dZ eYYkf_[i W bWj[hWb fei_j_ed) L^[ bed](
[h i_Z[ e\ ĵ [ YWkZWb Z_iY X[Whi dkc[heki ikYa[hi' _i
[_j^[h Yedl[n eh ijhW_]^j' WdZ _i X[dj Wj Wd Wd]b[ je
j^[ bWj[hWb XehZ[h e\ j^[ XeZo fhef[h6 ĵ [ ej^[h i_Z[
X[Whi edbo W icWbb dkcX[h e\ ikYa[hi eh $8% ded[ Wj Wbb)
Fe e^_j_deki ^eeai Wj ĵ [ feij[h_eh [dZ e\ ĵ [ XeZo) O_j^
W i_d]b[ ZehiWb' c[Z_Wd eh W bWj[hWb )lW]_dWb ef[d_d])
O_j^ W fW_h e\ []](i^Wf[Z eh if^[h_YWb ikYa[hi _d ĵ [
cekj^ YWl_jo$ A
?WijheYejob[ l) :[d) @[ii) ,31. _i icWbb' [bed]Wj[Z
WdZ Wiocc[jh_YWb' m_j^ W l[ho dWhhem Wdj[h_eh [dZ WdZ
[dbWh][Z feij[h_ehbo ed ed[ i_Z[) L^[ feij[h_eh ^Wfjeh
X[Whi ed[ i[h_[i e\ ikYa[hi WdZ _i Whc[Z Wj j^[ feij[h_eh
[dZ m_j^ Y^_j_deki ^eeai) L^[ []]i feii[ii jme \_bWc[dji)
Hi[kZWn_d[ HWhedW WdZ H[hk]_W ,.4+ ^Wi j^[ \ebbem_d]
Y^WhWYj[h_ij_Yi WYYehZ_d] je HWhedW WdZ H[hk]_W
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L;ehfe Wbbkd]Wje' iejj_b[ Wbb& WlWdjb' WbbWh]Wje
feij[h_ehc[dj[ _d kd Z_iYe Wi_cc[jh_Ye) MdW iebW \_bW Z_
l[djei[ cWh]_dWb_ ikb Z_iYe' _b gkWb[ i_ fhebkd]W bWj[hWb(
c[dj[ _d kdW Wff[dZ_e[ ifWjkb_\ehc' WhcWjW ZW Zk[ fW`W
Z_ kdY_d_) 9f[hjkh[ i[iikWb[ WhcWjW) NW]_dW8Ä
L^_i ][dki _i l[ho i_c_bWh je 9n_d[ [nY[fj \eh j^[
j^Wj _j ^[Whi ^eeai Wj j^[ feij[h_eh [dZ m^_b[ 9n_d[
_i m_j^ekj ^eeai)
L^ehWeejob[ EWY;Wbbkc ,4,. mWi Z[\_d[Z Xo EWY;Wbbkc
Wi \ebbemi5( Ä:eZo [bed]Wj[Z' m_j^ X_bWj[hWbbo fbWY[Z
l[djhWb cWh]_dWb YbWif[hi [nj[dZ_d] Wbed] ceh[ j^Wd ^Wb\
j^[ XeZo b[d]j^) L[ij_YkbWh cWii' i_d]b[' ZehiWb' m_j^
[bed]Wj[Z i[c_dWb l[i_Yb[ WdZ fhejhki_Xb[ Y_hhki) GlWho
_d i_d]b[ Ye_b) Mj[hki [bed]Wj[Z' ef[d_d] Wdj[h_ehbo
m_j^ Y_hhki j^hek]^ Wd kdWhc[Z ][d_jWb feh[) GlW j^h[[
eh \ekh' bWh][ [bb_fj_YWb m_j^ j[hc_dWb \_bWc[dji),#
E_YheYejob[ l) :[d' @[ii) ,31. mWi Z[\_d[Z Xo lWd
:[d[Z[d WdZ @[ii[ _d j^[ \ebbem_d] Z[iYh_fj_ed5( ÄMd[
fWhj_[ Zk Yehfi [ij i[fWhU[ [d Whh_[h[ fWh kd UjhWd]b[c[dj
[j fehj[' Z[i Z[kn Yej[i Zk Yehfi' kd jh[i(]hWdZ decXh[ Z[
f[j_j[i l[djeki[i W YheY^[ji) D[i e[k\i iedj ckd_i Z&kd
\_bWc[dj W Z[kn f#Kb[i)Ä
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L^[ \ebbem_d] if[e_[i e\ E_eheeejob[ ^Wl[ X[[d Z[i(
Yh_X[Z5(
,) E) ZedWl_d_ l) :[d) WdZ @[ii) ,31. ed DWXhki ZedWl_db)
-) E) [hoj^h_d_ l) :[d) WdZ @[ii) ,31. ed HW][bbki
[hoj^h_dki' H) WYWhd[ WdZ :en Xeefi)
E& bWXhWY_i l) :[d) WdZ @[ii) ,31. ed DWXhWn bkfki
/) E) e^hoief^hb_ l) :[d) WdZ @[ii) ,31. ed ;^hoief^hoi
WkhWjW
_& eWdj^Wh_ l) :[d) WdZ @[ii) ,31. ed ;Wdj^Whki
]h_i[ki' u) b_d[Wjki' ;)) XhWcW
1) E) _Wk]_bbi Qe]j ,323 ed Ek]_b_i )e[f̂ Wbki
2& E& h\bIcoh_ Deh[dp ,323 ed HW][bbki cehcohki
3& E& jhWe^bd_ HWh) WdZ H[h) ,334 ed LhWe^_dki hWZ_Wjki
E& feWjWjec_ ?eje ,344 ed HecWjecki iWbjWjh_n
,+) E) ij[dejec_ ?eje ,344 ed Kj[dejecki e^hoiefi
,,) E) ^bWjkbW[ ?eje ,344 ed @_WjkbW ed_jbi
,-) E) bed]_YWkZW ?eje ,344 ed ;odeie_ed h[]Wb[
,.) E) Wbe[Z_d_i HWh) WdZ H[h) ,34+ ed KnWWhbi Wbe[Ze
WdZ Ee[dW lkb]Wh_i
&,/) E) WeWdj^khkc HWh) WdZ H[h) ,34+ ed :hWcW hWob
A.' E) iWbfW[ HWh) WdZ H[h) ,34+ ed :en iWbfW
AZ& E& HUde[h_ Kedi) ,34, ed McXh_dW e_hh^[iW
,2w iIH]_ HWh) WdZ H[h) ,34+ ed KWh]ki hedZ[b[j__'
K) WddkbWh_i WdZ K) lkb]Wh_i
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AI& E) eWkZWjW ?eje ,34/ ed K[XWij[i Wf) $WdZ \ekdZ Xo
QWcW]kjb ed K[XWijeZ[i _d[hc_i%
,4) i[XWij_i ?eje ,34/ ed K[XWij[i if) $WdZ \ekdZ Xo
QWcW]kjb ed K) ie^b[][b_%
-+& E& [b[]W\bi ?eje ,34/ ed KeecXhefi e\h_beZefj[he_Z[i
-,) E) h[j_YkbWjW ?eje ,34/ ed KjhecWj[ki Wh][dj[ki
--) E) jhkdeWjW ?eje ,34/ ed >h_ijAfehdW `Wfedbekc
-.) E) \kib\ehcbi ?eje ,34/ ed G[djhedejki hkXkbeiki
-/) E) e^_h_ ?eje ,34/ ed ;X_hki ^[nW]hWccki
-0) E) iebW[dW[ ?eje ,34/ ed Ke_W[dW i_dW
-1) E) ZhWeed_i :h_ej ,4+/ ed LhWe^_dki WhWee
-2) E) Wf) D_djed ,4+2 ed ;WbWcki YWbWcki
-3) E' _de_iW D_djed ,4,+ ed F[ece[d_i ]h_i[ki
-4) E) fohW]hWf^ehki EWe;Wbbkc WdZ EWe;Wbbkc ,4,. ed
LhWe^_dejki eWheb_dki
.+) E) cWehekhW EWe;Wb) WdZ EWY;Wb) ,4,. ed :eeYki bbd[Wjki
.U& E& [k[_7_IK EWe;Wb) WdZ EWe;Wb) ,4,. ed Jeeeki b_d[Wjki
.-) E) WeWdj^ef^Wbbki EWY;Wb WdZ EWY;Wb) ,4,. ed beeeki
b_d[Wjki
..) E) fe]ed_W[ EWe;Wbbkc ,4,. ed :e]ed_Wi ehehd_i
./) E) eWhWd]_i EWY;Wb) ,4,. ed ;WhWdn ehoiei)
.0) E) Whe^eiWh]_ EWe;Wb) ,4,. ed 9hY__eiWh]ki fheXWjee[f^Wbki
.1) E) Wd][b_eXjXoi EWe;Wb) ,4,. ed @ebeeWdj^ki Wd][b_eb_ĵ oi
.2) E) e[djhefh_ij[i EWY;Wb) ,4,0 ed ;[djhefh_ij[i ijh_Wjki
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.3) E) fehedej_ EWe;Wb) ,4,1 ed Hehedejki jhbWeWdj^kW
.4) E) feceYWdj^_ EWe;Wb) ,4,0 ed Hehedejki jhbWeWdj^kW
/+) E) Wd][b_Y^j^oi(jemi[dZ_ $EWY;Wbbkc ,4,1% $Fej[5 Ad k_\
Z[iYh_fj_ed j^_i _i mh_jj[d m_j^ekj ĵ [ ^of^[d Wi E)
Wd][b_e^j^oi jemi[dZb) A Wc _di[hj_d] j^[ ^of^[d ie
j^Wj j^[ dWc[ m_bb X[ X_dec_Wb WdZ Yecfbo m_j^ j^[
hkb[i e\ dec[dYbWjkh[) O_j^ekj ZekXj' EWY;Wbbkc Z_Z
dej c[Wd je Yh[Wj[ W ikXif[Y_[i)%
/,) E) _dYecfWhWX_b_i EWe;Wb) ,4,2 ed ;WhWdn hkX[h
/-) E) febod[c_ EWY;Wb) ,4,2 ed Hebod[hWki WkhWjki
/.) E) if_d_Y_hhki EWY;Wb) ,4,3 ed 9fbeZ_dejki ]hkdd_[di
//) E) WkijhWb_[di_i EWY;Wb) ,4-, ed HecWjecki iWbjWjh_n
/0) E) e[djheZedj_ :hemd ,4-4 ed HW][bbki e[djheZedjki
/1) E) l_h]WjWhkc LkXWd]k_ ,4., ed L[kj^_i l_h]WjW
/2) E) XWii[di_i EkhhWo ,4., ed HbWjoY[f^Wbki XWii[dW_i
/3) E) fW]heiec_ EkhhWo ,4., ed HW]heiecki WkhWjki
/4) E) WkijhWb_i EkhhWo ,4., ed KfWhki WkijhWb_i
0+) E' iY_Wd_eebW $EkhhWo ,4.,% EkhhWo ,4.- ed KY_W[dW
WdjWhYj_YW
0,) E) ]eje_ QWcW]kjb ,4./ ed @[nW]hWccei ejWa__
& A ^Wl[ fbWY[Z E_Yheeejob[ WeWdj^khkc HWh) WdZ H[h) ,34+
_d W d[m ][dki' Hi[kZec_eheeejob[' ie _j i^ekbZ dem X[
b_ij[d Wi H) WeWdj^khkc $HWhedW WdZ H[hk]_W ,34+6 w
,++
C_YheYejob[ fh_WYWdj^_ Z_\\[hi \hehW _ji d[Wh[ij
h[bWj_l[i) E) [hoj^h_d_ ^Wi ,+ j[ij[i _d ed[ hem) L^_i
if[Y_[i ^Wi ,, _d ed[ hem Xkj Z_\\[hi _d dkcX[h e\ ikYa[hi'
^Wl_d] i[l[hWb ^kdZh[Z _dij[WZ e\ 4+ WdZ Z_\\[h_d] _d
dkcX[h' i_p[ Wh_Z WhhWd][c[dj e\ ][d_jWb if_d[i) E) iWh]_
^Wi Wd _dYecfb[j[ YehedW e\ ,1 ^eeai _d j^[ ][d_jWb feh[6
E& fh_WYWdj^_ ^Wi Wd _dYecfb[j[ YehedW e\ 3/) E) cehcohb
^Wi ,-+(,.+ ikYa[hi WdZ W ][d_jWb feh[ m_j^ W Y_hYb[ e\
^eeai' Xkj j^[ ^eeai Z_\\[h ]h[Wjbo) E) e^_hb ^Wi W Ykf(
i^Wf[Z eh]Wd _d j^[ ][d_jWb Wjh_kc Xkj edbo 1+ ikYa[hi)
Aj ^Wi -0 j[ij[i) E) ie_W[dW[ Wbie ^Wi W Ykf(i^Wf[Z
eh]Wd _d j^[ ][d_jWb Wjh_kc Xkj _ji if_d[i Z_\\[h _d i_p[
WdZ j^[h[ Wh[ edbo 4+(,++ ikYa[hi)
L^_i if[Y_[i _i dWc[Z W\j[h j^[ ][dki e\ j^[ êij'
Hh_WeWdj^ki)
<_W]dei_i e\ E_eheeejob[ fh_WYWdj^_5 :eZo -)44(/)0. Xo
+)-.2(+)..4 cc)' bWdY[ebWj[' Wdj[h_eh Wjj[dkWj[Z' Xbkdjbo
fe_dj[Z6 feij[h_eh [dZ fe_dj[Z6 Wdj[h_eh ikYa[hi +)+.-(
+)+.1 dkd) bed] Xo +)+1+(+)+1/ cc) m_Z[ m_j^ i[fjW6 f^Whodn
if^[h_YWb' +)+.-(+)+/+ cc) _d Z_Wc[j[h6 elWho i^Wf[Z b_a[
W gk[ij_ed cWha Wj Y[dj[h e\ XeZo fhef[h6 l_j[bbWh_W \hec
k̀ij Wdj[h_eh je lW]_dWb ef[d_d] je i^ehj Z_ijWdY[ _dje
^Wfjeh' i[fWhWj[Z Wj Xej^ [dZi6 lW]_dWb ef[d_d] ZehiWb'
ed[(j^_hZ Z_ijWdY[ \hec ][d_jWb feh[ je elWho' i_d]b['
,+,
ZehiWb6 lW]_dW i_d]b[' [cfj_[i _dje Yecced oeba ZkYj6
][d_jWb Wjh_kc m_j^ _dYecfb[j[ YehedW e\ -/ ^eeai WXel[
c[Wikh_d] +)+-/(+)+-3 cc) WdZ W feij[h_eh ikYa[h(b_a[
ijhkYjkh[ m_j^ ,- ijhed]' Ykhl[Z if_d[i +)+-+(+)+.- cc)
bed]6 Wbceij if^[h_eWb i[c_dWb h[Y[fjWYb[6 ,, j[ij[i _d
ed[ hem feij[h_eh je elWho6^Wfjeh Wi bed] Wi Z_ijWdY[ \hec
lW]_dWb ef[d_d] je feij[h_eh [dZ e\ XeZo fhef[h m_j^ i[l[h(
Wb ^kdZh[Z ikYa[hi c[Wikh_d] +)+//(+)+/3 Xo +)+1+(+)+1/
cc) >hec ]_bbi e\ Hh_WeWdj^ki if)' ?WbWfW]ei AibWdZi)
Hi[kZec_eheeejob[ WeWdj^eXoe__ d)])' d)if)
$>_]i) 1/(13%





<Wj[5 BWdkWho ,,' ,4./)
L^[ XeZo _i j^_d WdZ b[W\(b_a[' [bed]Wj[Z' jWf[h_d]
Wj j^[ Wdj[h_eh [dZ WdZ hekdZ[Z Wj j^[ feij[h_eh [dZ)
Eekdj[Z if[Y_c[di c[Wikh[ 1)-3. je ,,)+4. hWc) _d b[d]j^
WdZ +)3/3 je +)40. cc) _d m_Zj^ k̀ij Wdj[h_eh je ĵ [
^Wfjeh) L^[ m_Zj^ WYheii j^[ c_ZZb[ e\ j^[ ^Wfjeh _i
+)40.(,)-01 cc) L^[ ikh\WY[ e\ j^[ XeZo $\_]) 1/% _i
& % '
iceeĵ ( WdZ kdWhc[Z [nY[fj \eh jme ^eeai Wj j^[ feij[h_eh
[dZ e\ j^[ XeZo) L^[ ][d_jWb feh[ $\_]i) 11' 12% _i _d
j^[ c[Z_Wd b_d[ ed j^[ l[djhWb i_Z[' +)/-/ je +)01. cc)
\hec ĵ [ Wdj[h_eh [dZ) L^[ Wdj[h_eh ikea[hi $\_]) 11%
Wh[ [bb_fj_YWb WdZ Wh[ bed][h j^Wd XheWZ) L^[_h b[d]j^
_i +)+3+(+),+3 cc) L^[_h m_Zj^ _i +)+/+(+)+/3 hWc) L^[
feij[h_eh ^Wfjeh $\_]i) 12' 13% _i l[ho eedif_Ykeki WdZ
X[]_di k̀ij Wdj[h_eh je j^[ elWho m^[h[ j^[h[ _i W Z_i(
j_dYj m_Z[d_d] e\ j^[ XeZo ed [WY^ i_Z[ m^_Y^ [nj[dZi je
j^[ feij[h_eh [dZ e\ j^[ Wd_cWb) L^[ Wd_cWb ]hWZkWbbo
jWf[hi feij[h_ehbo \hec j^[ Wdj[h_eh [dZ e\ j^[ ^Wfjeh
h[]_ed je j^[ feij[h_eh [dZ e\ j^[ mehc) L^[ ^Wfjeh _i
Wffhen_cWj[bo ed[(j^_hZ je ed[(^Wb\ j^[ b[d]j^ e\ ĵ [
[dj_h[ Wd_cWb) L^[ Z_ijWdY[ \hec j^[ Wdj[h_eh [dZ je j^[
^Wfjeh _i -',11(.'3,. cc) L^[ feij[h_eh ikYa[hi $\_]) 10%
Wh[ WhhWd][Z Wbed] [WY^ i_Z[ e\ ĵ [ ^Wfjeh WdZ lWho _d
dkcX[h \hec --. je -/0) L^[ ikYa[hi Wh[ ib_]^jbo m_Z[h
j^Wd bed]) L^[o Wh[ +)+2- je +'+21 cc) _d b[d]j^ WdZ \hec
+)+21 je +)+3+ cc) _d m_Zj^) L^[ ijhkYjkh[ e\ jr_[ fei(
j[h_eh ikea[h $\_]) 10% i^emi \_\j[[d ia[b[jWb f_[e[i) Gd[
_i c[Z_Wd' jme bWh][ [bed]Wj[Z f_[Y[i ed [WY^ i_Z[ ^ebZ
j^[ ikYa[h ef[d' jme i^ehj f_[Y[i eYYkh Wj j^[ feij[h_eh
[dZ' WdZ [cX[ZZ[Z _d ĵ [ mWbb ed [WY^ i_Z[ Wh[ \ekh fW_hi
e\ ijhW_]^j e^_j_deki XWhi m^_Y^ Wh[ ib[dZ[h WdZ [gk_(
,+.
Z_ijWdj \hec [WY^ ej^[h) L^[ bWjj[h Wh[ beYWj[Z _d j^[ fei(
j[h_eh ^Wb\ e\ j^[ ikYa[h) Lme ^eeai $\_]) 1/s Wh[ fh[i[dj
Wj j^[ feij[h_eh [dZ e\ ĵ [ ^Wfjeh X[jm[[d j^[ bWij fW_h
e\ ikYa[hi) L^[o Wh[ +)+-/ je +)+01 cc) _d b[d]j^) L^[o
Wh[ h[bWj_l[bo l[ho ijhed] WdZ fh[i[dj j^[ Wff[WhWdY[ e\
bWh][ ^eeai Wi \ekdZ _d W LW[d_W jWf[mehc)
L^[ cekj^ $\_]) 11% _i \kdd[b(i^Wf[Z' l[djhWb WdZ
ikXj[hc_dWb) L^[ Wdj[h_eh ikYa[hi $\_]) 11% ef[d _dje j^[
cekj^ YWl_jo) L^[ f^Whodn $\_]) 11% _i XkbX(i^Wf[Z'
if^[h_YWb WdZ ib_]^jbo bed][h j^Wd XheWZ) Aj _i \hec
+)+01 je +)+1/ cc) _d b[d]j^ WdZ +)+/+ je +)+01 hWc) _d
m_Zj^) L^[ [ief^W]ki $\_]) 11% _i e\ h[bWj_l[bo bWh][ Z_(
Wc[j[h WdZ ^Wi i[l[hWb bWj[hWb XhWdY^[i ed [WY^ i_Z[) Aj
X_\khYWj[i _dje j^[ jme _dj[ij_dWb YhkhW W i^ehj Z_ijWdY[
Wdj[h_eh je ĵ [ ][d_jWb feh[) L^[i[ kd_j[ Wj j^[ feij[h_eh
[dZ e\ j^[ Wd_cWb Wi Wbie Ze j^[ l_j[bbWh_W WdZ bWj[hWb
d[hl[ jhkdai)
Lme [nYh[jeho feh[i$\_]) 11% ef[d ZehiWbbo WdZ Wbceij
Wj j^[ [njh[c[ [Z][i e\ j^[ Wd_cWb) L^[ [nYh[jeho jkX[i
[nj[dZ eXb_gk[bo feij[h_ehbo WdZ jemWhZi j^[ [ief^W]ki)
O^[d j^[o h[WY^ WXekj ^Wb\ mWo \hec j^[ feh[i je ĵ [
f^Whodn j^[o YWd dej X[ \ebbem[Z \khj^[h _d m^eb[ cekdji)
Ad Wbb j^[ \_\j[[d Wd_cWbi ijkZ_[Z j^[h[ m[h[ de [nYh[jeho
XbWZZ[hi l_i_Xb[) L^[ jme [nYh[jeho jkX[i Wh[ Wffhen_cWj[(
bo j^[ Z_Wc[j[h e\ j^[ [nYh[jeho feh[ j^hek]^ekj j^[_h
,+/
b[d]j^ Wi \Wh Wi j^[o YWd X[ \ebbem[Z _d jeje cekdji)
L^[ j[ij[i $\_]i)12' 13% Wh[ beYWj[Z feij[h_eh je ĵ [
elWho WdZ _d W h[bWj_l[bo dWhhem h[]_ed X[jm[[d j^[ jme
]hekfi e\ l_j[bbWh_W) L^[o Wh[ ib_]^jbo beX[Z WdZ lWho
_d dkcX[h \hec 0. je 30) L^[ b[d]j^ e\ j^[ j[ij_YkbWh
h[]_ed _i ,).31(/)/K+ cc) WdZ +)-33(+).4+ cc) _d m_Zj^)
L&,1 lWiW [\\[h[dj_W kd_j[ Wj j^[ Wdj[h_eh fWhj e\ j^[
j[ij_YkbWh h[]_ed je \ehc j^[ lWi Z[\[h[di $\_]) 12% m^_Y^
[nj[dZi \ehmWhZi ZehiWb WdZ iec[m^Wj bWj[hWb je j^[ kj[hki
WdZ j[hc_dWj[i ed W fWf_bbW _d j^[ ][d_jWb Wjh_kc) L^[
][d_jWb Wjh_kc $\_]) 11% _i W bWh][' ]beXkbWh YWl_jo ef[d(
_d] l[djhWbbo WdZ ^[Wl_bo Whc[Z m_j^ if_d[i m^_Y^ Wh[
+)+-+ je +)+/3 cc) _d b[d]j^) O^[d l_[l*[Z \hec j^[ l[djhWb
i_Z[ _d m^eb[ cekdji _j _i [bb_fj_YWb' X[_d] XheWZ[h j^Wd
bed] WdZ +)-,1 je +)-23 cc) _d m_Zj^) <ehiWb je ĵ [
kj[hki j^[ lWi Z[\[h[di ef[di Wj j^[ \bWjj[d[Z j_f e\ Wd
_hh[]kbWh ]beXkbWh(i^Wf[Z fWf_bbW m^_Y^ fhe`[Yji _dje ĵ [
YWl_jo e\ ĵ [ ][d_jWb Wjh_kc) L^_i cWo X[ ĵ [ ^ecebe]k[
e\ j^[ Y_hhki e\ ej^[h \ehci) L^[ fWf_bbW Wff[Whi je X[
\_Xheki)
#A#U[ INIho $\_]) 12% _i i_jkWj[Z Wj WXekj j^[ c_ZZb[
e\ j^[ XeZo) Aj [nj[dZi \ehmWhZ \hec j^[ el_ZkYj [dZ WdZ
jkhdi WXhkfjbo XWYa ed _ji[b\ Wj j^[ Wdj[h_eh [dZ \ehc_d]
WdZ _dl[hj[Z P* L^[ Whc m^_Y^ [nj[dZi gfjk\i`ficp Wbceij
,+0
fWhWbb[b m_j^ j^[ ej^[h WdW _i edbo WXekj ed[(^[b\ j^[
Z_Wc[j[h e\ j^[ ej^[h Whc) O^[d _j d[Whi j^[ el_ZkYj [dZ
e\ j^[ bWh][h Wh] _j Yheii[i el[h j^_i Whc eXb_gk[bo WdZ
feij[h_ehbo) 9\j[h fWii_d] j^[ ekj[h XehZ[h e\ j^[ bWh][h
Whc _j [nj[dZi feij[h_ehbo Xo W ib[dZ[h fhebed]Wj_ed) Aj
dem fWii[i feij[h_ehbo WdZ \ehci W bWh][ \Wd(i^Wf[Z ijhkY(
jkh[ feij[h_eh je j^[ el_ZkYj h[]_ed) L^[ b[d]j^ e\ ĵ [
elWh_Wd h[]_ed _i ,).31(/)/-+ cc) L^[ ]h[Wj[ij Z_Wc[j[h
e\ j^[ bWh][ Whc e\ ĵ [ elWho _i +)+1/(+),+/ cc) L^[
el_ZkYj $\_]) 12% b[Wl[i j^[ bem[h [dZ e\ j^[ bWh][ Whc
e\ j^[ elWho WdZ fWii[i feij[h_eh WdZ eXb_gk[bo je j^[
b[\j m^[h[ _j _i ieed `e_d[Z Xo ĵ [ ][d_je(_dj[ij_dWb
YWdWb $\_]) 12%) 9\j[h [nj[dZ_d] W i^ehj Z_ijWdY[ \Whj^[h
_j jkhdi WXhkfjbo Wdj[h_ehbo WdZ _i ieed `e_d[Z Xo j^[
bWh][ kdfW_h[Z oeba ZkYj) Aj dem im_d]i ib_]^jbo je ĵ [
b[\j WdZ [cfj_[i _dje j^[ imebb[d eejof[ $\_]) 1,% m^_Y^
[nj[dZi Wdj[h_ehbo _dje j^[ kj[hki $\_]) 12%) L^[ kj[hki
fWii[i Wbceij ijhW_]^j \ehmWhZ Wi W h[bWj_l[bo m_Z[ jkX[
e\ Wbceij kd_\ehc Z_Wc[j[h kdj_b _j [cfj_[i _dje j^[ ][d_(
jWb Wjh_kc) L^[ kj[_ki \hec ĵ [ Wdj[h_eh [dZ e\ j^[ elWho
je j^[ ][d_jWb Wjh_khW fWii[i l[djhWb WdZ ib_]^jbo je j^[
h_]^j e\ j^[ lWi Z[\[h[di) >hec j^[ Wdj[h_eh [dZ e\ j^[
elWho je ĵ [ eejof[ _j _i je j^[ b[\j e\ j^[ lWi Z[\[h[di)
L^[ l_j[bbWh_W $\_]) 12% Wh[ hWj^[h \_d[' WY_deki ]bWdZi
,+1
m^_Y^ [nj[dZ \hec j^[ feij[h_eh [dZ e\ j^[ Wd_cWb \ehmWhZ
\eh WXekj \ekh(\_\j^i j^[ [dj_h[ b[d]j^ e\ ĵ [ Wd_cWb) L^[
jme i_Z[i Wh[ Z_ij_dYj _d \hedj Xkj Wh[ kd_j[Z feij[h_ehbo)
L^[ Z_ijWdY[ \hec ĵ [ Wdj[h_eh [dZ e\ ĵ [ Wd_cWb je j^[
Wdj[h_eh [dZ e\ j^[ l_j[bbWh_W _i ,)+3/(,).+ cc) L^[
fW_h[Z oeba(Zkeji $\_]) 12s X[]_d Wj WXekj j^[ c_ZZb[ e\
j^[ l_j[bbWh_W m^_Y^ _i WXekj Wj ĵ [ b[l[b e\ j^[ Wdj[h_eh
fWhj e\ j^[ feij[h_eh j^_hZ e\ ĵ [ elWho) L^[o kd_j[ _d
j^[ c[Z_Wd b_d[) 9 i_d]b[' kdfW_h[Z#oeba(ZkYj fheY[[Zi
feij[h_ehbo kdj_b _j [dj[hi j^[ el_ZkYj Wi Z[iYh_X[Z WXel[)
L^[ []]i Wh[ el[h jm_Y[ Wi bed] Wi m_Z[ WdZ ^Wl[ W bed]
febWh \_bWc[dj Wj [WY^ [dZ) L^[o lWho _d dkcX[h \hec
\hec i[l[hWb je \ehjo(i[l[d) L^[ b[d]j^ e\ j^[ []]i _i
+),/+(+)-+3 cc) G\ \_\j[[d []]i c[Wikh[Z' [_]^j m[h[
+)-++ cc) _d b[d]j^) L^[ []]i Wh[ \hec +)+0- je +)+3/ cc)
_d m_Zj^) G\ \_\j[[d []]i c[Wikh[Z \ekh Wh[ +)+3+ hWc) _d
m_Zj^)
E[Wikh[c[dji _d cc)
D[d]j^ 1)-3. 1).2+ 4)+.+ 4)33+ ,,)+4.
O_Zj^ Wdj[h_eh je ^Wfjeh +)40. +)3/3 +)40. +)311 +)32+
O_Zj^ Wj c_ZZb[ e\ ^Wfjeh ,)-01 ,)-01 +)40. ,),2, ,)-01
<_ijWdY[ \hec Wdj[h_eh
[dZ je ][d_jWb feh[ +)/-/ +)0+3 +)/.. +)/.. +)01.
<_ijWdY[ \hec Wdj[h_eh
[dZ je l_j[bbWh_W ,)+3/ ,),3. ,).++ ,)-,2 ,),.+
O_Zj^ e\ ^eea h[]_ed e\
][d_jWb feh[ +)-23 +)-.2 +)--+ +)-,1 +)-.2
D[d]j^ e\ Wdj[h_eh ikYa[h +),++ +)+3+ +),+3 +)+41 +)+3+
O_Zj^ e\ Wdj[h_eh ikYa[h +)+/3 +)+// +)+/+ +)+/+ +)+//
D[d]j^ e\ f^Whodn +)+1+ +)+01 +)+01 +)+1/ +)+1+
E[Wikh[c[dji _d cc) $Yedj)%
O_Zj^ e\ f^Whodn +)+/+ +)+01 +)+0/ +)+// +)+/3
D[d]j^ e\ elWh_Wd h[]_ed ,).31 ,)40+ ,)40+ -),10 -)+0+
?h[Wj[ij Z_Wc[j[h e\(
elWho +),+/ +)+33 +)+41 +)+1/ +),++
D[d]j^ e\ j[ij_YkbWh
h[]_ed ,).31 ,)2.. -)-4. -)001 /)/-+
O_Zj^ e\ j[ij_YkbWh h[]_ed
+)-33 +).4+ +)-0/ +)..4 +)..4
FkcX[h G\ j[ij[i 0. 01 3/ 30 2+
D[d]j^ e\ feij[h_eh
ikea[h +)+21 +)+21 +)+2- +)+2- +)+2-
O_Zj^ e\ feij[h_eh
ikYa[h +)+3+ +)+21 +)+3+ +)+3+ I6IKI
D[d]j^ e\ ][d_jWb feh[
if_d[i +)+-+ +)+/+ +)+/3 +)+.- +)+//
<_ijWdY[ Wdj[h_eh [dZ
je ^Wfjeh .)+21 -),11 -)1++ .)3,. .)//+
D[d]j^ e\ feij[h_eh ^eeai +)+-/ +)+01 +)+// +)+0-
FkcX[h e\ ikYa[hi ed
^Wfjeh -.+ -./ -/0 --.
=]]i e\ jme Wd_cWbi m[h[ Yekdj[Z WdZ c[Wikh[Z)
wKf[Y_c[d FkcX[h .
D[d]j^ +)-++ +)-++ +)-++ +),1+ +),1+ +),1+ +),1+
O_Zj^ +)+2- +)+13 +)+3+ +)+13 +)+1+ +)+3/ +)+1/
<_Wc[j[h e\
elkc +)+.. +)+.1 +)+.- +)+.-
<_Wc[j[h e\
dkYb[ki +)+-/ +)+-/ +)+-- +)+-/
<_Wc[j[h e\
dkYb[ebki +)++3 +'++3 +)++2 +)++3
b_]^j cWjkh[ []]i m_j^ febWh \_bWc[dji ed [WY^ [dZ fh[i[dj
_d kj[hki)
Kf[Y_c[d FkcX[h 4
FkcX[h e\ []]i fh[i[dj ( /2
D[d]j^ +),3+ +)-++ +)-++ +)-++ +)-++ +)-++ +)-+3
O_Zj^ +)+0- +)+21 +)+3+ +)+3+ +)+3+ +)+2- +)+3/
=]]W ^WZ bed] febWh \_bWc[dji ed [WY^ [dZ)
-,4
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n _ ` Z _ Y\Xij _ffbj Xk k_\ g f j k \ i ` f i \e[ f] k_\ Yf[p* N ` e Z \
k_\ jg\Z`\j [ \ j Z i ` Y \ [ _\i \ `j j ` d ` c X i kf H ` f i f f f k p c \ n ` k _
k_\ \ o Z \ g k ` f e f] knf f _ ` k ` e f l j _ffbj Xk k_\ g fj k \ i ` f i \e[
D g i f g f j \ k_\ e \ n ^\elj( K j \ l [ f d ` f i f Z f k p c \ n`k _ K* X f X e k _ f Y p )
f`` Xj k_\ kpg\ jg\Z`\j X e [ H c Z i f f f k p c \ X f X e k _ l i l d `j
Z _ X e ^ \ [ kf K j \ l [ f d ` f i f Z f k p c \ X f X e k _ l i l d e*ffdY* O_\ jg\Z`\j
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c X k ` f e j _ ` g kf H ` f i f f f k p c \ k_Xk K j \ l [ X o ` e \ _X j kf < o ` e \ *
O_`j jg\Z`\j `j e X d \ [ X ] k \ i k_\ jg\Z`\j f] ` k j _fjk(
< Z X e k _ f Y p \ ` l d jfcXe]ki` %>lm`\i X e [ Q X c \ e f ` \ e e \ j &*
? ` X ^ e f j ` j f] K j \ l [ f d ` f i f Z f k p c \ 6 = f [ p \cfe^Xk\[( d f j k j p d )
d\ki`ZXc( X e k \ i ` f i \e[ i f l e [ \ [ X e [ k_\ g f j k \ i ` f i \e[ i f l e [ \ [
f i gf`ek\[7 g f j k \ i ` f i _ X g k f i n ` k _ cXi^\ e l d Y \ i f] jdXcc
jlfb\ij7 ^ \ e ` k X c gfi\ `e k_\ d ` [ m \ e k i X c c`e\7 ^ \ e ` k X c X k i ` l d
X i d \ [ n ` k _ jg`e\j7 m X ^ ` e X c f g \ e ` e ^ j`e^c\( `e d ` [ c ` e \ f e
[ f i j X c j`[\7 X g X ` i f] f _ ` k ` e f l j _ffbj Xk g f j k \ i ` f i \e[ f]
Yf[p* G`b\ H ` f i f f f k p c \ \oZ\gk ] f i k_ \ g X ` i f] gfjk\i`fi _ffbj*
,+4
<_W]dei_i e\ Hi[kZec_eheeejob[ WeWdj^eXoe__5 :eZo 1).(,,)+
Xo +)3/(+)40 cc)' [bed]Wj[Z' jWf[h_d] Wj Wdj[h_eh [dZ WdZ
hekdZ[Z feij[h_ehbo6 - e^_j_deki ^eeai Wj feij[h_eh [dZ'
+)+-/(+)+01 cc) bed]6 -.+(-/0 ikea[hi' +)+2-(+)+21 Xo +)+21(+
+)+3+ cc)6 cekj^ ikea[hi [bb_fj_YWb' bed][h j^Wd XheWZ'
m_j^ekj i[fjW WdZ c[Wikh[ +)+3+(+),+3 cc) Xo +)+//(+)+/3
cc)6_][^_jWbÅWjh_k_cWhc[Z m_j^ e_heb[ e\ i^ehj if_d[i
c[Wikh_d] +)+-+(+)+/3 ck) _d b[d]j^6 Z_Wc[j[h e\ if_d[
h[]_ed e\ ][d_jWb Wjh_kc +)--+(+)-.2 cc)6 [bed]Wj[Z elWho
_d Wdj[h_eh fWhj e\ feij[h_eh ^Wb\ e\ XeZo' _dl[hj[Z M(
i^Wf[Z6 l_j[bbWh_W i[fWhWj[ _d \hedj' kd_j[Z X[^_dZ' [n(
j[dZ \hec ,)+3(,),3 cc) \hec Wdj[h_eh [dZ je feij[h_eh
[dZ6 0.(3/ j[ij[i feij[h_eh je elWho _d feij[h_eh j^_hZ
e\ XeZo6 []]i +),/+(+)-+3 Xo +)+0-(+)+3/ cc)' febWh
\_bWc[dj Wj [We^ [dZ' []]i dkc[heki) >hec ]_bbi e\
9eWdj^eeoX_kc iebWdZh_ $Gkl_[h WdZ NWb[dY_[dd[i%' ?WbWfW]ei
AibWdZ)
Hi[kZec_eheeejob[ [bW]Wj__ d)if)
$>_]i) /15 (/4 %
@eij5 .bW>)Wj_i X_f_ddkbWjki $I'keo WdZ ?W_cWhZ%' hkdd[h)
Hei_j_ed5 ?_bbi5
FkcX[h5 /)
DeYWb_jo5 :W^_W @edZW' HWdWcW)
<Wj[5 >[XhkWho -+' ,4./)
--,
O_\ Y f [ p %]`^* 02& cX cXeZ\fcXk\( Y c l e k c p g f ` e k \ [ Xk
k_\ X e k \ i ` f i \e [ X e [ g f ` e k \ [ gfjk\i`ficp* O _ \ Y f [ p _Xj k_\
^i\Xk\jk n ` [ k _ Xk X g g i f o ` d X k \ c p k_\ d ` [ [ c \ f] k_\ Y f [ p
gi f g \ i `e k_\ f m X i ` X e i\^`fe( ] i f d k_\i\ `k kXg\ij ^ i X [ l )
X c c p X e k \ i ` f i c p X e [ gfjk\i`ficp* O_\ c \ e ^ k _ `j / * . 2 / )
2*.,, dd( Xe[ k_\ n ` [ k _ Xf i f j j k_\ d ` [ [ c \ f] k_\ Y f [ p `j
, * 1 1 , ) , * 2 2 - dd* O _ \ g f j k \ i ` f i _ X g k f i r]`^* 02& d \ X j l i \ j
XYflk f e \ ) ] f l i k _ k_\ \ek`i\ c \ e ^ k _ f] k_\ Yf[p* Dk `j efk
[ ` j k ` X f k c p d X i b \ [ f]] ] i f d k_\ Y f [ p g i f g \ i X e [ Y\Xij 5,
kf -,, f c X j g ` e ^ f i ^ X e j f e `kj m \ e k i X c jli]XZ\* O _ \ ) g f j )
k \ i ` f i jlZb\ij fi f c X j g ` e ^ f i ^ X e j %]`^* 04& Xi\ , * , 0 0 )
,(,2, dd( `e c \ e ^ k _ X e [ , ( , / 2 ) , * , 0 0 dd* `e n`[k_* O _ \ p
_ X m \ X Z f d g c \ o f_ `k`eflj j b \ c \ k f e n _ ` Z _ Zfej`jkj f ] knf
j k i f e ^ f _`k`eflj gc\f\j f e fe\ j`[\ Xe[ knf j c \ e [ \ i g ` \ Z \ j
fe k_\ fk_\i* J e k_\ j`[\ f] k_\ jkife^ g ` \ f \ j Xk k_\
YXj\ `j X m \ i p n`[\ X e [ j_fik g ` \ f \ n _ ` f _ \ok\e [ j f Y c ` h l \ c p
flknXi [ j Xcdfjk f e \ ) _ X c ] k_\ c \ e ^ k _ e\ k_\ jlfb\i* <k
k_\ YXj\ fe k_\ f k _ \ i j`[\ `j X e f k _ \ i _ \ X m p g ` \ f \ n _ ` f _
`j Y\ek Xk k_\ d ` [ [ c \ X e [ n _ ` f _ `j XYflk f e \ ) _ X c ] k_\ n ` [ k _
f ] k_\ ]fid\i* = \ k n \ \ e k_\ knf jc\e[ \ i l g i ` ^ _ k g`\f\j fe
k_\ f k _ \ i j`[\ X i \ 4 ) - , j c \ e [ \ i De m\ik\[ , ) j _ X g \ [ g`\f\j*
O _ \ i \ X i \ j ` o fi d f i \ f k _ \ i j c \ e [ \ i g`\f\j n _ ` f _ Xi\
j Z X k k \ i \ [ ` e [ ` j Z i ` d ` e X k \ c p k _ i f l ^ _ f l k k_\ c f n \ i _ X c ] f ]
k_\ jlfb\i* <k k _ \ g f j k \ i ` f i \e[ f] k_\ Y f [ p Xi\ knf(
cfe^( j k i f e ^ f _ ` k ` e f l j _ f f b j %]`^* 05&* O _ \ ` i c \ e ^ k _
Dcc
`j L * 0 , ) , * 0 4 dd* O _ \ p _ X m \ j k i f e ^ c p i \ f l i m \ [ g f ` e k j n _ ` f _
Y\ e [ kf k_\ i`^_k Xe [ k_\ c\]k X n X p ] i f d \ X Z _ f k _ \ i n ` k _
k _ \ ` i gf`ekj [ ` i \ Z k \ [ flknXi[j* O _ \ X e k \ i ` f i j l f b \ i j
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k f k _ \ j \ `j k_\ g _ X i p e o %]`^* 03 & n _ ` Z _ `j Y l c Y ) j _ X g \ [
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\e[ Y c l e k c p Xk k_\ g f j k \ i ` f i \e[* O _ \ c\]k k i l e b `j
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j l Y k \ i d ` e X c f e k_\ m \ e k i X c j`[\*
O_\ ^ \ e ` k X c gfi\ %]`^* 026 ( 0 3 & `j n\cc ] f i n X i [ fe
k_\ m \ e k i X c j`[\ , * - 4 , ) , * . 3 - dd( ] i f d k_\ X e k \ i ` f i \ e [ f ]
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X i ` j \ j Y \e[j Y X Z b f e ` k j \ c ] X k k_\ g f j k \ i ` f i \ e [ ] f i X
--.
j_fik [`jkXeZ\* O_ \ f m X i ` X e i \ ^ ` f e `j ] i f d ,*,/5 kf , * , 2 4
dd* `e c \ e ^ k _ X e [ ,*-25 kf , * . . , dX* `e n`[k_* O_\ fm`[lZk
%]`^* 0 2 & X i ` j \ j ] i f d k_\ g f j k \ i ` f i \e[ f] k_\ i`^_k X i d
W
f ] k_\ f m X i p X e [ X ] k \ i g X j j ` e ^ g f j k \ i ` f i c p X e [ kf k_\ c\]k
] f i X j_fik [` jkXeZ\ `j af`e\[ Yp k_\ p f c b [lfk* Dk k _ \ e
kliej X Y i l g k c p ] f i n X i [ X e [ \ o k \ e [ j kf k_\ ^ \ e ` k X c g fi\ Xj
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X_\ g fjk\i`fi _ X c ] f] k_\ Y f [ p fe k_\ c\]k j`[\ f] k_\
Xe`dXc Xe [ i X k _ \ i ]Xi i\dfm\[ ] i f d k_\ d`[c`e\* Dk _Xj
k_\ j_Xg\ f] X cfe^ P* O_\ c\]k X i d `j jfd\n_Xk j_fik\i
k_Xe k_\ i`^_k X e [ Xcjf dfi\ jc\e[\i* O_ \ i`^_k X i d \ o )
k\e[j g f j k \ i ` f i kf k_\ c\]k X i d Xe [ Y\e[j f e `kj\c] Xe[
gXjj\j ]finXi[ ]fi X j_fik [`jkXef\ Xe[ k_\e Y\e[j fe `kj\c]
X ^ X ` e X e [ gXjj\j gf j k \ i ` f i c p n_\i\ k_\ fm`[lZk Xi`j\j*
O _\ c \ e ^ k _ f] k_\ f m X i ` X e i \ ^ ` f e `j , * / . . ) , * / 5 , dd* X e [
k_\ n ` [ k _ `j , * , 4 0 ) , * - - . dd' O _ \ fm`[ lZk %]`^* 5/&
X i ` j \ j ] i f d k_\ c f n \ i \ e [ f ] k_\ i`^_k X i d f ] k_\ fmXip(
kliej f Y c ` h l \ c p kf k_\ i`^_k Xe[( X]k\i Y \ ` e ^ af`e\[ Y p
k_\ ^ \ e ` k f ) ` e k \ j k ` e X c f X e X c %]`^* 5/&( `k k l i e j kf k_\
c\]k* < ] k \ i k_\ \ekiXeZ \ f ] k_\ ffddfe p f c b [lfk `k
g X j j \ j ] f i n X i [ Xj k_\ l k \ i l j %]`^* 5/& l e k ` c `k i\XZ_\j
k_\ ^ \ e ` k X c gfi\* O _ \ m ` k \ c c X i ` X %]`^* 5/& Xi\ XYflk Xj
]Xi g f j k \ i ` f i kf k_\ ^ \ e ` k X c gfi\ Xj k_\ ^ \ e ` k X c gfi\ `j
] i f d k_\ X e k \ i ` f i \e[ f] k_\ nfid* O _ \ p Xi\ m \ i p ZfXij\
X e [ k_\ c X i ^ \ i fe\j f] k_\ f l k \ i i f n X i \ Xj c X i ^ \ Xj k_\
k\jk\j* O _ \ p Xi\ X i i X e ^ \ [ `e knf ifnj X e [ \ o k \ e [ g f j k \ i ` )
f i c p kf k_\ _Xgkfi* O_\ m ` k \ c c ` e \ [lZkj %]`^* 5/& af`e
\XZ_ f k_\i kf ] f i d k_\ Z f d d f e p fc b [ [ l f k Xk k_\ c\m\c f]
k_\ X e k \ i ` f i gXik f ] k _ \ g f j k \ i ` f i k _ ` i [ f ] k_\ f m X i p f e
k_\ c\]k j`[\ hl`k\ X [ ` j k X e f \ kf k_\ c\]k f ] k_\ xmXip*
O_\ Z f d d f e p f c b [lZk %]`^( 5/& `j \ogXe[\[( Y l c Y ) j _ X g \ [
X e [ _ X c ] Xj n ` [ \ Xj `k `j cfe^* Dk af`ej k_\ fm`[lZk Y p
X e X i i f n [lfk Xk k_\ c \ m \ c f ] k_\ g f j k \ i ` f i \ e [ f ] k_\
xmXip*
O _ \ k\ j k \ j %]`^* 5/& X i \ /2 `e eldY\i( g f j k \ i ` f i kf
k_\ f m X i p `e k_\ g f j k \ i ` f i k _ ` i [ f ] k_\ Xe`dXc* O _ \ p X i \
i \ c X k ` m \ c p jdXcc( k_\ cXi^\jk Y \ ` e ^ efk d l Z _ c X i ^ \ i k _ X e
k_\ c X i ^ \ j k ]f cc`Zc\ f ] k_\ m`k\ccXi`X* O _ \ p X i \ n ` [ \ i
k _ X e c f e ^ X e [ ` i i \ ^ l c X i c p X i i X e ^ \ [ `e knf ifnj* O _ \
c \ e ^ k _ f ] k _ \ k \ X k ` f l c X i i \ ^ ` f e `j ,*.44 dd* X e [ k_ \ n ` [ k _
`j ,*--. dd* O_\ m X j [ \ ] \ i \ e j %]`^* 5/& `j X m \ i p n`[\(
k f i k l f l j klY\ n _ ` f _ n ` e [ j Y X Z b X e [ ] f i k _ _ f i ` q f e k X c c p
XYflk -0 k `d\j Y\]fi\ `k i \ X Z _ \ j k_\ l g g \ i \e [ f ] k_\
f m X i p n _ \ i \ `k `j d f i \ j c \ e [ \ i X e [ gXjj\j Xcdfjk jkiX`^_k
g f j k \ i ` f i c p kf k_\ k\jk\j* Dk `j \ e c X i ^ \ [ Xk k_\ l g g \ i
\ e [ n _ ` f _ g i f Y X Y c p ] l e Z k ` f e j Xj X Z`iilj %]`^* 52&* O_\
Z`iilj `j X i d \ [ n`k_ -, jkiX`^_k( j c \ e [ \ i g f ` e k \ [ jg`e\j
X i i X e ^ \ [ X i f l e [ k_\ k f g f ] k_\ mX j [ \]\i\ej `e X f`ifc\
X e [ g f ` e k ` e ^ k f n X i [ j \ X Z _ f k _ \ i Xk k_\ kf g `e k_\ d ` [ c ` e \ *
O _\ c \ e ^ k _ f] k_\ g\e`j jg`e\j `j ,*,-4 dd*
H \ X j l i \ d \ e k j `e dd*
G \ e ^ k _ -'51,
R ` [ k _ ,*/.. , * / 3 /
G \ e ^ k _ f] X e k \ i ` f i j l f b \ i j ,*,2, ,*,1.
R ` [ k _ f] X e k \ i ` f i jlZb\ij ,(,5. ,*,4,
G \ e ^ k _ f ] g _ X i p e o , (,12 , *,00
R ` [ k _ f ] g _ X i p e o ,*,.5 ,(,.4
G \ e ^ k _ f ] g f j k \ i ` f i j l Z b \ i j ,*,12
R ` [ k _ f ] g f j k \ i ` f i jlfb\ i j ,*,44
G \ e ^ k _ f ] g f j k \ i ` f i _ f f b j , * , 0 0
G \ e ^ k _ f] Z`iilj _ffbj ,(,-4 ,*,-4
? ` j k X e f \ f ] ^\e`k X c gfi\ ] i f d
X e k \ i ` f i \ e [ ,*.,, , *-2,
G \ e ^ k _ f] f m X i ` X e i \ ^ ` f e ,*/5, ,*/5.
R ` [ k _ f] f m X i ` X e i \ ^ ` f e ,*,40 ,*--.
G \ e ^ k _ f] k \ j k ` Z l c X i i \ ^ ` f e ,(.44
R ` [ k _ f] k \ j k ` Z l c X i i \ ^ ` f e ,*--.
I l d Y \ i f ] k\jk\j /2
I l d Y \ i f ] jlfb\ i j /3
I l d Y \ i f] Z ` i i l j _ f f b j -,
?`jZljj`fe6 K j \ l [ X o ` e \ k i X f _l i ` n X j [ \ j Z i ` Y \ [ `e -45, Y p
K X i f e X X e [ K \ i l ^ ` X ] i f d k_\ ^`ccj f] O i X f _ l i l j k i X f _ l i l j
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%G`eeX\ljs* O _ \ p [ ` X ^ e f j \ k_\ ^\elj X j ]fccfnj6
 >figf Xccle^Xkf( jfkk`c\' XmXekc( X c c X i ^ X k f g f j )
k \ i ` f i d \ e k \ `e l e [`jff X j`d d\ki`Zf* P e X jfcX ]`cX [`
m \ e k f j \ d X i ^ ` e X c jlc [`jZf( `c h l X c \ j` g i f c l e ^ X
cX k \ i X c d \ e k \ `e l e X X g g \ e [ ` Z \ j g X k l c ` ] f d \ ( X i d X k X [X
[l\ gXaX [` leZ`e`* < g \ i k l i \ j\olXc\ XidXkX* Q X ^ ` e X :  
?i( H X e k \ i _Xj X j ` d ` c X i l e [ \ j f i ` Y \ [ j g \ f ` \ j ] i f d
N f f d Y \ i f d f i l j i \ ^ X c c j %=`ff_& k X b \ e Xk Ofikl^Xj*
N ` e Z \ f e c p fe\ g\i]\Zk j g \ Z ` d \ e X e [ gXik f] X e f k _ \ i
n X j ] fle[ k_`j jg\Z`\j `j g i f g f j \ [ g ifm`j`feXccp*
K j \ l [ X o c e \ d \ o ` Z f \ e j ` j `j e X d \ [ X ] k \ i `kj ^ \ f^iXg_`Z
cfZXk`fe( H\o`Zf*
? ` X ^ e f j ` j f ] K j \ l [ X o c e \ `X\ocff\ej`j6 = f [ p - * 5 1 Y p ,(/..
dd* K f j k \ i ` f i _ X g k f i X cd f j k Xj YifX[ Xj Y f [ p g i f g \ i
`j cfe^7 f e \ gX`i f] Z_`k`eflj _ f f b j Xk g f j k \ i ` f i \e[(
, *,00 dd* cfe^7 /3 jlZb\ i j f e Z f e m \ o g f j k \ i ` f i Yfi[\i(
`e fe\ ifn( Y i f X [ \ i k _ X e cfe^( , *,44 Y p ,',12 dd*7
f m X i p \ c f e ^ X k \ [ ` e m \ i k \ [ P fe i`^_k j`[\( Z f d d f e p f c b
[lfk n ` [ \ i k_Xe ^ i\Xk\jk [ ` X d \ k \ i f] fmXip( f e \ ) _ X c ] Xj
cfe^ Xj YifX[7 m ` k \ c c X i ` X m \ i p cXi^\( `e k n f ifnj( ] i f d
Xj ] X i g fj k \ i ` f i kf ^ \ e ` k X c gfi\ Xj ^ \ e ` k X c g f i \ `j
] i f d X e k \ i ` f i \e[( \ o k \ e [ kf _Xgkfi( j \ g X i X k \ `e ]ifek
X e [ Y\_`e[7 /2 j d Xcc k\jk\j7 mXj [\]\i\ej m \ i p n ` [ \ X e [
kfiklflj( \ o g X e [ \ [ Xk l g g \ i \ e [ Xj Z`iilj n`k_ Z ` i Z c \
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f] -, _ffbj( jkiX`^_k( gf`ek\[( jc\e[\i( ,',-4 XeX* cfe^*
D e k \ i ` f i jlfb \ij \cc`gk`ZXc( Y i f X [ \ i k _ X e cfe^( , * , 1 . )
, ' , 2 , cc) Y p , * , 4 , ) , * , 5 . cc)' n ` k _ d \ d Y i X e f l j j\gkX*
Aifd ^`ccj f] N f f d Y \ i f d f i l j d X Z l c X k l j `H`kZ_`cc7
O X e ^ f c X OXe^fcX( H \ o ` Z f (
< Z X e k _ f f f c g X fpg j\cli` e*^*( e*jg*
%A`^j* --/)--47
Cfjk6 Zp g j \ c l i l j f X c c f g k \ i l %Blek_\i7( ] c p ` e ^ ]`j_
Kfj`k`fe6 B`ccj*
AldY\i6 .*
G f Z X c ` k p 6 J _ X i c \ j DjcXe[( BXcXgX^fj*
?Xk\6 E X e l X i p -2( -5/0*
O_`j jg\Z` \ j `j X j c \ e [ \ i ^ i X Z \ ] l c Xe`dXc( YifX[\jk
k_ifl^_flk k_\ d ` [ [ c \ k _ ` i [ f] k _ \ Y f [ p %]`^* --/& X e [
k X g \ i ` e ^ j c ` ^ _ k c p X e k \ i ` f i c p Xe [ g f j k \ i ` f i c p kf k_\ d ` [ [ c \
f] k_\ g f j k \ i ` f i k _ ` i [ f] k_\ Yf[p* O_\ X e k \ i ` f i \e[ _Xj
Xe f Y m ` f l j e f k f _ fi DemX^`eXk`fe* O_\ d f l k _ `j jlY)
k \ i d ` e X c X e [ m \ e k i X c ` e k_\ d`[ c`e\* O_ \ k f k X c c \ e ^ k _
`j / * , 0 2 ) / * , 3 2 dd( X e [ k_\ ^i\Xk\jk n ` [ k _ Xk k_\ d ` [ [ c \
f] k_\ Y f [ p `j , * 2 3 4 ) , ( 2 5 1 * dd* O _ \ X e ` d X c Y i f X [ \ e j g f j )
k \ i ` f i c p ] i f d k_\ d ` [ [ c \ f] k_\ g f j k \ i ` f i k _ ` i [ f ] k_\
Y f [ p kf k_\ _ X g k f i jf k_Xk k_\ n ` [ k _ f ] k_\ _ X g k f i
%]`^* --/& `j kn`Z\ Xj ^i\Xk X j k_\ d ` [ [ c \ f] k_\ g f j )
,0+
k \ i ` f i k_`i[* O _ \ g f j k \ i ` f i Y f i [ \ i f] k_\ _ X g k f i `j
k i l e Z X k \ n ` k _ Xcdfjk X jkiX`^ _ k \[^\ _ \ X i ` e ^ 0 - jlfb\ij
%]`^* --0& `e fe\ i f n X Z i f j j k_\ \ e [ fe fe\ j`[\* O_\
n ` [ k _ f] k_\ _ X g k f i `j - * , - 4 ) - * / , , dd* O_\ jlfb\ij \i\
\ c c ` g k ` Z X c X e [ ]fl i k`d\j Xj n`[\ Xj cfe^* O _ \ p Xi\
c f Z X k \ [ Xk \ hlXc [ ` j k X e Z \ j fe\ Y \ _ ` e [ k_\ f k _ \ i g f ` e k ` e ^
g f j k \ i ` f i c p k f n X i [ j k_\ i`^_k( k _ \ ` i k i X e j m \ i j \ Xo`j Y\`e^
Xk XYflk X e X e ^ c \ f] ] f i k p ) ] ` m \ [\^i\\j n ` k _ k_\ c fe^
Xo`j f] k_\ Yf[p* O _ \ p Xi\ , *,., dd* `e c \ e ^ k _ Y p
,*,4, dd* `e n`[k_* O _ \ ` i Z _ ` k ` e f l j j b \ c \ k f e `j Z f d )
gfj\[ f] kn\cm\ g`\Z\j* O_ \ Z \ e k i X c g`\\\ `j Y ` ] l i Z X k \ [
Xk k_\ k`g X e [ \ e c X i ^ \ [ X e [ Y c l e k c p Y ` ] l i Z X k \ [ Xk k_\
g f j k \ i ` f i \e[* D d d \ [ ` X k \ c p [ ` j k X c kf k_`j Y \ k n \ \ e k_\
O ) j _ X g \ [ g f ` e k j f] k_\ Y ` ] l i Z X k ` f e Xk k_\ l g g \ i \e[ `j
X j_fik g`\Z\ n _ ` f _ `j Z f e Z X m \ [`jkXccp* Dk k_\ YXj\
fe \ XZ_ j`[\ Xi\ ] f l i g`\Z\j( k_\ Y f k k f d g ` \ Z \ \ok\e[j
] i f d k _ \ d ` [ [ c \ g`\Z\ c X k \ i X c c p X e [ `j Z f e m \ o Xk `kj
g f j k \ i ` f i Yfi[\i* <k k_\ f l k \ i \e[ f] k_`j Xi\ k_i\\
Zlim\[( X k k \ e l X k \ [ X e [ g f ` e k \ [ g ` \ Z \ j g f ` e k ` e ^ f Y c ` h l \ c p
l g n X i [ X e [ kfnXi [ j k_\ d ` [ c ` e \ f] k_\ jlZb\i* < Z i f j j
k _\ k f g `j X j c \ e [ \ i Y X i n ` k _ X Y \ X [ \ [ Xgg\XiXeZ\( n _ ` f _
Y \e[j ` e n X i [ Xk k _ \ Z \ e k \ i kfnXi[j k_\ d ` [ [ c \ g ` \ Z \ Xe [
Y\e[j X e k \ i ` f i c p f i l g n X i [ f e \ X f _ j`[\ X e [ [ f n e n X i [
X ^ X ` e Xk k_\ c X k \ i X c \e[j*
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O_\ d f l k _ `j jlYk\id`eXc( m \ e k i X c X e [ m \ i p e \ X i k_\
X e k \ i ` f i \e[* O_\ X e k \ i ` f i jlfb\ij !<65% --/& X i \ \ c c ` g )
k ` Z X c X e [ cfe^\i k _ X e YifX[* O _ \ p Xi\ , * , 2 4 ) , * , 3 . dd*
c fe^ Y p , * , 0 0 ) , * , 0 4 dd* n ` [ \ X e [ n ` k _ f l k d \ d Y i X e f l j
j\gkX* O_\ g _ X i p e o %]`^* --1& `j Y l c Y ) j _ X g \ [ X e [ c f e ^ \ i
k_Xe n ` [ \ d \ X j l i ` e ^ , ( , 0 0 ) , * , 1 2 dd* Y p , * , / 2 ) , * , 0 , dd*
O _ \ \ j f g _ X ^ l j %]`^* --1& `j \ o k i \ d \ c p c f e ^ X e [ j c \ e [ \ i
Xe[ g X j j \ j m \ e k i X c kf k_\ Y i X ` e j n ` e ^ ` e ^ kf k_\ c\]k
gXjk k_\ ^ \ e ` k X c gfi\ X e [ k _ \ e jn`e^j Y X Z b kf k_\ d ` [ c ` e \
aljk g f j k \ i ` f i kf k_\ ^ \ e ` k X c gfi\ X e [ \ o k \ e [ j g f j k \ i ` )
f i c p ]fi X j_fik [ ` j k X e f \ Y\]fi\ `k Y ` ]li\Xk\j kf ] f i d
k_\ D e k \ j k ` e X c filiX* O _ \ Xidj f] k_\ ` e k \ j k ` e \ Xi\
i \ c X k ` m \ c p j c \ e [ \ i n ` k _ e l d \ i f l j c X k \ i X c YiXeZ_\j fe
k_\ f l k j ` [ \ Xe[ ] \ n fe k _ \ `ej`[\* O _ \ p \ok\e[ kf k_\
_X g k f i X e [ Xi\ efk l e ` k \ [ gfjk\i`ficp'
O _ \ Y i X ` e %]`^' --1& `j k p g ` Z X c Xj ] f l e [ ` e < o c e \
Ylk h l`k\ ] X i i \ d f m \ [ g f j k \ i ` f i kf k_\ g_Xipeo* Dk `j
X cdfjk _ X c ] k_\ [ ` j k X e f \ ] i f d k_\ X e k \ i ` f i \e[ f ] k_\
n f i d kf k_\ ^\e`k X c gfi\* Dk _Xj c X k \ i X c e \ i m \ ffi[j
\ o k \ e [ ` e ^ g f j k \ i ` f i c p ] i f d `kj c X k \ i X c Yfi[\ij X e [ fe\
f e \Xf _ j`[\ \ o k \ e [ ` e ^ X ek\i`ficp*
O_\ m X ^ ` e X %]`^j* --/( --1& fg\ej [ f i j X c c p f e k_\
i`^_k j`[\ Xk k_\ \oki\d\ i`^_k \[^\ f ] k_\ nfid* O_\
[ ` j k X e f \ f] k_\ m X ^ ` e X c f g \ e ` e ^ ] i f d k_\ X e k \ i ` f i \ e [ `j
, * 1 1 5 ) , * 2 3 4 dd* G f Z X k \ [ `e k_\ fXeXc Xk k_\ [ ` j k X c \ e [
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x] k_\ m X ^ ` e X `j X j k i f e ^ m X ^ ` e X c jg`e\ %]`^( --2&( Dkj
Y X j \ `j ` d Y \ [ [ \ [ `e k_\ m X ^ ` e X c n Xcc Ylk `k c`\j `e k_\
m X ^ ` e X c ZXeXc Xe[ \ o k \ e [ j flk f] k_\ m X ^ ` e X c f g \ e ` e ^ ] f i
X j_fik [ ` j k X e f \ gXjk k_\ c X k \ i X c Y f i [ \ i f] k_\ nfid* Dk
_Xj X jg_\i`ZXc( Y i f X [ YXj\ Xe[ k_\ e kXg\ij [ ` j k X c c p kf
k_\ k`g n _ ` f _ `j Y ` ] l i Z X k \ [ n ` k _ X j_fik( j _ X i g ( j c \ e [ \ i
jg`ex f e \XZ_ j`[\ f ] k_\ f l k \ i k`g* O_\ [ ` X d \ k \ i f] k_\
k ` g `j XYflk f e \ ) j ` o k _ k_ \ [ ` X d \ k \ i f] k_\ YXj\* O_\
c\ e ^ k _ f ] k_\ m X ^ ` e X c jg`e\ `j ,*,04 dd* O_ \ [ ` X d \ k \ i
Xk k_\ YXj\ `j , * , - 4 ) , ( , . , dd* O _ \ m X ^ ` e X c Z X e X c %]`^*
--1& `j X j c \ e [ \ i k _ ` e ) n X c c \ [ [lfk n_`Z_ g X j j \ j ] i f d
k_\ m X ^ ` e X c f g \ e ` e ^ f Y c ` h l \ c p g f j k \ i ` f i c p kf k_\ c\]k
X e [ d X b \ j X g g i f o ` d X k \ c p X e Xe^c\ f] ] f i k p ) ] ` m \ [ \ ^ i \ \ j
n ` k _ k _ \ c X k \ i X c Y f i [ \ i f] k_\ Xe`dXc* < ] k \ i g X j j ` e ^
k_\ d c [ c ` e \ f ] k_\ X e ` d X c `k af`ej k_\ c\]k m ` k \ c c ` e \
[lfk _ X c ] n X p ] i f d `kj f i ` ^ ` e kf n_\i\ k_\ [l\k af`ej
k_\ fe\ f e k_\ i`^_k j`[\ kf ] f i d k_\ Z f d d f e p f c b [lfk*
O_\ f m X i p %]`^* --1& `j c f Z X k \ [ ` e k_\ g f j k \ i ` f i
gXik f] k_\ X e k \ i ` f i _ X c ] f ] k_\ Yf[ p `e k_\ d`[c`e\*
Dk _Xj k_\ j_Xg\ f] X DO n ` k _ k _ \ i`^_k X i d X c d f j k k n`Z\
Xj cfe^ Xj k_\ c\]k Xid* O _ \ X e k \ i ` f i gXik f ] k_\ i`^_k
X i d `j j c ` ^ _ k c p \ogXe[\[* O_\ X e k \ i ` f i \e[ f ] k_\
j _ f i k \ i X i d f e k_\ c\]k j`[\ `j [ ` m ` [ \ [ `ekf k_i\\ j_fik
cfY\j( X c f e ^ \ i X e [ Y i f X [ \ i d ` [ [ c \ cfYx X e [ X j_fik\i(
e X i i f n \ i cfY\ f e \Xf _ j`[\* O _ \ [`j kXef\ f] k_\ f m X i p
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] i f d k_\ X e k \ i ` f i \ e [ `j , ( 5 1 / ) - ' , 4 / dd* O _ \ c \ e ^ k _ f ]
k_\ f m X i ` X e i \ ^ ` f e `j , * / , 1 ) , ( / 3 / dd* X e [ k_\ n ` [ k _ `j
,*.10 dd' O_ \ [ ` X d \ k \ i x ] k_\ f m X i p Xk k_\ l g g \ i \ e [ fe
k_\ i`^_k j`[\ `j , * - - 4 ) , ( - / 1 dd* O_\ [ ` X d \ k \ i f] k_\
fmX %]`^* --3s Xk k_\ l g g \ i \e[ f] k_\ f m X i p `j ,*,/2)
, *,0, dd* O _ \ [ ` X d \ k \ i f] k_\ elfc\c `j ,(,., X e [ k_\
[ ` X d \ k \ i f] k_\ e l \ c \ f c ` `j , ( , , 4 dd* O_\ fm`[lfk
%]`^* --1& c\Xm\j k_\ X e k \ i ` f i \e[ f] k_\ i`^_k X i d f]
k_\ f m X i p X e [ g X j j \ j ] f i n X i [ X e [ kf k_\ c\]k ] f i X j_fik
[`jkXef\* O_ \ l k \ i l j f i ` ^ ` e X k \ j _ \ i \ X e [ g X j j \ j g f j )
k \ i ` f i c p k f n X i [ j k_\ d` [c`e\* < ] k \ i \ o k \ e [ ` e ^ g f j k \ i ` )
f i c p XYflk f e \ ) k _ ` i [ k_\ c \ e ^ k _ f ] k_\ f m X i p `k Y\e[j
Y X Z _ f e `kj\c]( \ogXe[j Xe[ g X j j \ j Xcdfjk jkiX`^_k ] f i n X i [
j c ` ^ _ k c p kf k_\ c\]k f ] k_\ d ` [ c ` e \ l e k ` c `k i \ X Z _ \ j k_\
^ \ e ` k X c gfi\* I \ X i k_\ al eZk`fe f] k_\ f m ` [ l f k n ` k _ k_\
l k \ i l j k_\ fm`[lfk gifZ\\ [ j ] f i n X i [ kfnXi[j k_\ d ` [ c ` e \
] f i X j_fik [ ` j k X e f \ X e [ k _ \ e kliej j c ` ^ _ k c p c X k \ i X c c p
X e [ X ] k \ i g X j j ` e ^ X e k \ i ` f i c p ] f i X j_fik [ ` j k X e f \ `j
af`e\[ Yp X [lfk kf k_\ i`^_k n _ ` Z _ \ogXe[j kf ] f i d k_\
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[lfk %]`^* --1& n _ ` Z _ \ok\e[j g f j k \ i ` f i c p Xe[ \e[j Xk
k_\ c f n \ i \e[ f] k_\ l k \ i l j kf k_\ c\]k f ] k_\ fmXip*
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XYfm\* O_\ Z f d d f e p f c b [lfk `j \ecXi^\[( jXZ)c`b\( X e [
\ok\e[j g f j k \ i ` f i c p Ylk ` e j k \ X [ f] af`e`e^ k_\ fm`[lZk
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`j ] l i k _ \ i \ m ` [ \ e Z \ f] i \ c X k \ [ jg\f`\j c ` m ` e ^ fe i \ )
c X k \ [ _fjkj*
O_` j jg\f`\j `j e X d \ [ X ] k \ i k_\ ^\elj f ] k_\ _fjk(
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gfi\ Xj `e k_\ g i \ Z \ [ ` e ^ jg\Z `\j Ylk g X j j \ j jkiX`^_k
g f j k \ i ` f i c p `e k_\ d ` [ c ` e \ X e [ Y ` ] l i Z X k \ j aljk X e k \ i ` f i
kf k_\ c\m\c f] k_\ m X ^ ` e X c fg\e`e^* O_\ ` e k \ j k ` e X c
ZiliX %]`^* --5& _Xm\ e l d \ i f l j c X k \ i X c Y iXeZ_\j f e k_\
f l k j ` [ \ X e [ ] \ n kfnXi [ j k_\ d`[c`e\( X e [ X i \ j \ g X i X k \
,1-
Y\_̀ e[*
O_\ m X ^ ` e X c f g \ e ` e ^ %]`^* -.-& `X c f Z X k \ [ f e k_\
i`^_k j`[\ aljk g f j k \ i ` f i kf k_\ Y ` ] l i Z X k ` f e f] k_\ g f j )
k \ i ` f i \e[ f] k_\ \jfg_X^lj* O _ \ [ ` j k X e f \ ] i f d k_\ X e )
k \ i ` f i \e[ f] k_\ n f i d kf k_\ m X ^ ` e X c f g \ e ` e ^ `j , * 5 5 , )
- * 2 1 , dd* O_\ m X ^ ` e X c jg`e\ %]`^* -..& c`\j `e k_\ f l k \ i
\e[ f ] k_\ m X ^ ` e X c ZXeXc* Dk [f\j efk \ o k \ e [ flk f ]
k _\ m X ^ ` e X c fi`]` Z \ Xj `k [f\j `e <* Zpgj\cli` X c k _ f l ^ _
k_`j Z _ X i X Z k \ i ` j k ` Z `j g i f Y X Y c p mXi`XYc\* O _ \ c \e ^ k _
f] k_\ Y X j \ f ] k_\ jg`e\ `j XYflk f e \ ) ] f l i k _ k_\ [ ` j k X e Z \
] i f d k_\ m X ^ ` e X c f g \ e ` e ^ kf k_\ g i f o ` d X c \e[ f] k_\
mX^`eX* O _ \ n ` [ k _ Xk k_\ Y X j \ f ] k_\ jg`e\ `j ,*,., dd*
Dkj c\e^k_ `j , * , 0 , ) , ' , 0 2 dd* O _ \ YXjXc g f i k ` f e `j efk
jg _\i`ZXc X j ` e <* Zpg j \ c l i ` Ylk `j \cfe^Xk\[( \ c c ` g k ` Z X c
X e [ e X i i f n \ i `e ]ifek* Dk d X b \ j l g XYflk f e \ ) _ X c ] k_\
c\e^k_ f ] k_\ jg`e\* O _ \ [ ` j k X c gfik`fe `j Y ` ] l i Z X k \ [
Xk k_\ k ` g kf ] f i d knf j_Xig jg`e\j n _ ` f _ d X b \ k_\ [ ` j )
kXc \e[ f] k_\ jg`e\ c f f b O)j_Xg\[* O _ \ m X ^ ` e X c ZXeXc
%]`^* -.-& `j j ` d ` c X i kf <* Z p g j \ c l i ` * g X j j ` e ^ f Y c ` h l \ c p
g f j k \ i ` f i c p kf k_\ c\]k l e k ` c `k af`ej k_\ d ` [ [ c \ f ] k_\
i`^_k m ` k \ c c ` e \ [lfk*
O _ \ f m X i p %]`^* -.-& `j j ` k l X k \ [ `e k_\ X e k \ i ` f i
gXik f] k_\ d ` [ [ c \ k _ ` i [ f] k_\ Yf[p* Dk `j f m \ i kn`Z\
k_\ c \ e ^ k _ f] k_\ f k _ \ i jg\f`\j( fi XYflk k_\ jXd\ j`q\
i \ c X k ` m \ kf Y f [ p c\e^k_( `e k_\ d`[c`e\( P ) j _ X g \ [ n ` k _
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`kj cfn\i \ e [ kf k_\ i`^_k f ] k_\ d`[c`eX* O_\ c \ e ^ k _ f]
k_\ f m X i ` X e i \ ^ ` f e `j , *34,),*443 dd* Dkj n ` [ k _ `j ,*/5,)
,*05- dd* O_\ [ ` X d \ k \ i f ] k_\ l g g \ i \ e [ f ] k_\ f m X i p `j
, * - 2 5 ) , * - 4 2 dd* O_ \ [ ` X d \ k \ i f] k_\ fmX Xk k_\ l g g \ i \e[
f] k_\ f m X i p `j , ( , 0 , ) , ( , 0 . dd* O_\ [ ` X d \ k \ i f] k_\
elfc\` `j , * , . 1 ) , ( ,@2 dd* O_\ [ ` X d \ k \ i f] k_\ e l f c \ f c `
`j ,*,,4 dd* O_\ [ ` j k X e f \ f] k_\ l g g \ i \ e [ f ] k _ \ f m X i p
] i f d k_\ X e k \ i ` f i \e[ f] k_\ n f i d `j - ( 5 1 ) . * , 4 , dd* O_\
fm`[lfk %]`^* -.-& X i` j \ j ] i f d k_\ X e k \ i ` f i \ e [ f ] k_\
i`^_k X i d f] k_\ f m X i p X e [ g i \ Z \ [ \ j f Y c ` h l \ c p X e k \ i ` f i c p
k f n X i [ j k_\ d`[ c`e\* Dk af`ej k_\ i`^_k p f c b [lfk e \ X i
n_\i\ k_\ knf p f c b [lZkj l e ` k \ `e k_\ d ` [ c ` e \ * <Yflk
k n f ) k _ ` i [ j k_\ [ ` j k X e f \ ] i f d k_\ f m X i p kf k_\ i`^_k
p f c b [lZk k_\ f m ` [ l f k _Xj X e f g \ e ` e ^ f e k_\ i ` ^ _ k j`[\
] i f d n _ ` f _ k _ \ j c \ e [ \ i [lfk c \ X [ ` e ^ `ekf k_\ j \ d ` e X c
i \ Z \ g k X Z c \ %]`^* -.-& Xi`j\j* O _ \ j \ d ` e X c i \ f \ g k X f c \
`j c f e ^ \ i k_Xe YifX[( \cc`gk`ZXc( jXf)c`b\ X e [ c`\j
f Y c ` h l \ c p d X b ` e ^ X e X e^c\ f ] XYflk 01 [ \ ^ i \ \ j n ` k _ k_\
X e k \ i ` f ) g f j k \ i ` f i X o ` j f ] k_\ Yf[p' Dk c`\j kf k_\ i`^_k
f] k_\ d`[c`e\* Dk `j ,*-1. dd* `e c\e^k_ Y p ,*,23 dd* `e
n`[k_* O _ \ m ` k \ c c X i ` X Xi\ ] ` e \ c p X f ` e f l j ^ c X e [ j X e [ \ o )
k\e [ ] i f d k_\ m X ^ ` e X ; e k _ \ i`^_k j`[\ X e [ k_\ Y ` ] l i Z X k ` f e
f] k_\ \ j f g _ X ^ l j f e k_\ c\]k kf k_\ _Xgkfi* O _ \ p X i \
j\g X i X k \ [ `e ]ifek X e [ Y\_`e[* O_\ p f c b [lZkj %]`^* -.-&
Xi\ i \ c X k ` m \ c p n`[\ X e [ X i ` j \ ] i f d k_\ ` e e \ i j`[\j f] k_\
,1/
m ` k \ c c X i ` X XYflk _ X c ] n X p ] i f d k_\ m X ^ ` e X c f g \ e ` e ^ kf
k_\ fmXip* O _ \ p l e ` k \ kf k_\ c\]k f] k_\ d ` [ c ` e \ X e [
] f i d X m \ i p j c \ e [ \ i Z f d d f e p f c b [lfk %]`^* -.-& n _ ` f _
Xcjf ] l e Z k ` f e j Xj Xe fm`[lfk' g X j j ` e ^ [ ` i \ Z k c p g f j k \ i ` )
f i c p X e [ j c ` ^ _ k c p kf k _ \ c\]k f] k_\ d ` [ c ` e \ kf k_\ c\]k
f] k_\ f m X i p l e k ` c `k i \ X Z _ \ j k_\ c\m\c f] k_\ d ` [ [ c \
f ] k_\ x m X i p n _ \ i \ `k kliej kf k_\ c\]k X e [ k _ \ e kliej
X e k \ i ` f i c p n _ \ i \ `k f g \ e j `ekf k_\ c f n \ i \e[ f] k_\
ffkpg\ %]`^* -.-&* O _ \ a ^ \ e ` V ) a a f k \ V ` e \ c ZjjeXcV %]`^*
-.-& af`ej k_\ Zfddfe p f c b [lfk Xk `kj g f j k \ i ` f i \e[
X e [ af`ej k_\ ` e k \ j k ` e X c k i l e b f e k_\ c\]k j`[\* O_\
l k \ i l j %]`^* -.-& gXjj\j Xcdfjk jkiX`^_k ] f i n X i [ l e k ` c
`k i \ X Z _ \ j k_\ ^ \ e ` k X c gfi\* O _ \ i \ Xi\ ] f l i j\kj f]
jg`e\j %]`^* -./& `e k_\ i \ ^ ` f e f] k_\ ^ \ e ` k X c Xki`ld*
O_\i\ `j X e ` e Z f d g c \ k \ Z`iZc\ f] -0 jg`e\j j l i i f l e [ ` e ^
k_] l g g \ i gXik f] k_\ lk\ilj* O _ \ ` i c \ e ^ k _ `j ,*,-2
dd* O _ \ j \ jg`e\j gf`ek X e k \ i ` f i c p n `k_ k _ \ ` i l g g \ i
\e[j g f ` e k ` e ^ f l k n X i [ X n X p ] i f d k_\ f\ek\i f] k _ \ f`iZc\*
O _ \ p Xi\ j c \ e [ \ i X e [ Xi\ Xkk\elXk\[ ] i f d k_\ YXj\ kf k_\
g f ` e k * O _ \ i \ `j X ^ iflg f ] XYflk /, jg`e\j ` i i \ ^ l c X i c p
X i i X e ^ \ [ `e X Zlim\ n ` k _ k_\ ZfeZXm\ gXik f e k_\ `ej`[\
kfnXi[j k_\ d ` [ c ` e \ f] k_\ Yf[p* O _ w ] x Xi\ jfd\n_Xk
j_fik\i k _ X e k_\ f \ e k i X c Z`iZc\ X e [ d \ X j l i \ ,*,-. dd*
`e c\e^k_* O _ \ p Xi\ Zl i m \ [ XYflk c`b\ k_\ f\ek iXc
jg`e\j f] k_\ ` e Z f d g c \ k \ Z ` i Z c \ X e [ Xi\ X k k \ e l X k \ [ ] i f d
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k_\ Y X j \ j kf k _ \ ` i i \ Z l i m \ [ gf`ekj n _ ` f _ gf`ek flknXi[j*
<k k_\ Z \ e k \ i f] k_\ ^ \ e ` k X c X k i ` l d i \ ^ ` f e `j k_\ g\e`j
n _ ` f _ Xcj f _Xj X f`ifc\ f] -, jg`e\j* O_\ [`jkXef\ ] i f d
k_\ X e k \ i ` f i \e[ f ] k_\ X e ` d X c kf k_\ ^ \ e ` k X c gfi\ `j
, ( 1 0 . ) , ' 2 . 3 dd*
O_\ 1. k\jk\j %]`^( --5& Xi\ ` i i \ ^ l c X i c p cfY\[(
Y i f X [ \ i k_X e c f e ^ X e [ X i i X e ^ \ [ `e knf ifnj g f j k \ i ` f i ~
kf k_\ f m X i p `e k_\ g f j k \ i ` f i k n f ) k _ ` i [ j f] k_\ Xe`dXc*
O_\ c \ e ^ k _ f] k_\ k \ j k \ j i \ ^ ` f e `j / * 1 1 / ) 0 ( 1 1 dd*7 k_\
n ` [ k _ `j - * , , / ) - ( , 0 , dd* O _ \ m X j [\]\i\ e j %]`^j* --5(
-.-& `j X jc\e[\i( j c ` ^ _ k c p n ` e [ ` e ^ klY\ ] i f d k_\ f`iilj
kf k_\ i \ ^ ` f e g f j k \ i ` f i kf k_\ m X ^ ` e X X ] k \ i R _ ` f _ `k
Y i f X [ \ e j Xj X m \ i p n`[\ k f i k l f l j klY\ n`k_ d X e p n`e[`e^j*
Dk gXjj\j kf k_\ c\]k f] k_\ fmXip* O_\ f ` i i l j %]`^* -./&
`j c f Z X k \ [ Xk k_\ X e k \ i ` f i \ e [ f ] k_\ m X j [ \ ] \ i \ e j X e [ `j
X i d \ [ n ` k _ X f`ifc\ f] -, jdXcc j_fik jg`e\j n _ ` f _ _ X m \
YifX[ \ c c ` g k ` Z X c YXj\j X e [ ]`e\( j_Xig( i \ Z l i m \ [ gf`ekj
[ ` i \ f k \ [ kfnXi[j k_\ f \ e k \ i f ] k_\ f`iilj*
H \ X j l i \ d \ e k j `e dd*
G\e^k_ 3 * / . / 3*442
B i \ X k \ j k n ` [ k _ Xk d ` [ [ c \ f] Y f [ p
? ` j k X e f \ ] i f d X e k \ i ` f i \ e [ kf ^\e`kXc
- * 3 / / -*3/.
gfi\ ,*10. ,*2.3
R`[k_ f] _ X g k f i -*25, -*24,
?` j k X e f \ ] i f d X e k \ i ` f i \e[ kf f m X i p - *51, . * , 4 ,
G \ e ^ k _ f] f m X i ` X e i \ ^ ` f e ,*34, ,*423
R ` [ k _ f ] f m X i ` X e i \ ^ ` f e , */5, , * 0 5 -
? ` X d \ k \ i f] f m X i p Xk l g g \ i \e[ ,*-25 ,*-42
? ` X d \ k \ i f m l d l g g \ i \e [ f] f m X i p ,*,0. ,*,0,
? ` X d \ k \ i elZc\ l j l g g \ i \e[ f] f m X i p ,*,.2 , * , . 1
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H\ X j l i \ d \ e k j ` e dd( rf f e k *&
? ` X d \ k \ i e l f c \ f c l j l g g \ i \e[ f] f m X i p , * , , 4 ,*,,4
G \ e ^ k _ f ] Z`iilj jg`e\j ,*,,2 ,(,,2
G \ e ^ k _ f] c X k \ i X c jg`e\j f] ^ \ e ` k X c
X k i ` l d ,*,-. ,*,-.
G \ e ^ k _ f ] ` e Z f d g c \ k \ f`ifc\ f] jg`e\j
f ] ^ \ e ` k X c X k i ` l d ,(,-2
I l d Y \ i f ] g\e`j jg`e\j -,
I l d Y \ i f ] jg`e\j `e ` e Z f d g c \ k \ f`ifc\
f ] ^\e`k X c X k i ` l d -0
I l d Y \ i f] j g ` e \ j f e \ X f _ j`[\ f]
^ \ e ` k X c X k i ` l d XYflk /,
G \ e ^ k _ f ] m X ^ ` e X c jg`e\ ,*,0, ,*,02
? ` X d \ k \ i f] YXj\ f ] m X ^ ` e X c jg`e\ , * , . , ,*,.,
G \ e ^ k _ f] k \ j k ` f l c X i i \ ^ ` f e / * 1 1 / 0 *11,
R ` [ k _ f] k \ j k ` f l c X i i \ ^ ` f e -*,0, -*,,/
I l d Y \ i f ] k\jk\j 1.
G \ e ^ k _ f] g _ X i p e o ,*,00 ,*,00
R `[$)k_ f ] g _ X i p e o ,*,/2 ,*,0,
G \ e ^ k _ f] X e k \ i ` f i j l f b \ i ,*,2, , * , 2 0
R ` [ k _ f] X e k \ i ` f i j l f b \ i ,*,/. ,*,/.
G \ e ^ k _ f ] j \ d ` e X c i \ f \ g k X f c \ ,*-1.
R`[k_ f ] j\d`eXc i \ f \ g k X f c \ ,*,23
G \ e ^ k _ f ] g f j k \ i ` f i j l f b \ i ,(,., ,*,.0
R ` [ k _ f] g f j k \ i ` f i jlfb\i ,*,4, ,*,4,
? ` j k X e f \ ] i f d X e k \ i ` f i kf m X ^ ` e X - ( 2 1 , ,(55,
I l d Y \ i f ] jlZb\ij 31
?`jZljj`fe6 O _`j jg\f`\j [`]]\ij ] i f d < f X e k _ f f f c g X
fpgX\cli` `e j`q\( Y \ ` e ^ fm\ i kn`f\ Xj c f e ^ X e [ n`[\*
O_\ i \ ^ ` f e X e k \ i ` f i kf k_\ m X ^ ` e X c f g \ e ` e ^ `j d f i \
X k k \ e l X k \ [ X e [ e X i i f n \ i `e g i f g f i k ` f e kf k_\ n ` [ k _ f]
k_\ Y f [ p Xk k_\ d`[[c\* O _ \ f m X i p `j j`k lXk\[ f c f j \ i kf
k_\ X e k \ i ` f i \e[ f ] k_\ Yf[p* O_\ m X ^ ` e X c jg`e\ `j
j c ` ^ _ k c p j _ f i k \ i X e [ [`]] \ij ^ i \ X k c p `e j_Xg\( k_\ Y X j X c
g f i k ` f e Y \ ` e ^ \ c f e ^ X k \ [ \ c c ` g k ` f X c i X k _ \ i k _ X e jg_\i`ZXc*
O_\ ^ \ e ` k X c X k i ` l d _X j ]fli ^ i f l g j f] jg`e\j Ylk k _ \ ` i
eldY\i( X i i X e ^ \ d \ e k X e [ j`q\ `j [`]]\i\ek* O _ \ f \ e k i X c
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^i f l g d X b \ j X Z fdgc\k\ Z`iZc\ De` <* Z p g j \ c l i ` *fecp X
_ X c ] f`ifc\ `e <* p X d X ^ l k ` ` * O_\ g f j k \ i ` f i jlfb \ij Xi\
k_\ jXd\ j`q\ Ylk m X i p ^ i \ X k c p ` e e l d Y \ i X e [ X i i X e ^ \ d \ e k
f] Z _ ` k ` e f l j j b\c\kXc g`\Z\j* O _ \ i \ Xi\ 0 - jlfb \ij `e
k_\ g i \ Z \ [ ` e ^ jg\f`\j X e [ 31 `e <* p X d X ^ l k ` ` *
O _ ` j jg\f`\j `j e X d \ [ `e _ f e f i f] K i f ] \ j j f i T X d X ^ l k `
f] EXgXe*
? ` X ^ e f j ` j f] < f X e k _ f f f c g X p X d X ^ l k c ` 7 = f [ p 3 * / ) 3 * 4 dd*
Y p -*3 dd*7 Y f [ p [ ` m ` [ \ [ `ekf k_i\\ i\^`fej( e X i i f n
X k k \ e l X k \ [ g f i k ` f e X e k \ i ` f i kf m X ^ ` e X c fg\e`e^( Y i f X [
d ` [ [ c \ X e [ g f j k \ i ` f i i \ ^ ` f e X e [ _ X g k f i n _ ` f _ Y\Xij 31
jlfb\ij( , * , . , ) , * , 4 , dd*( jlZb\ij Y i f X [ \ i k _ X e cfe^7
f m X i p OE)j_Xg\[ `e X e k \ i ` f i gXik f] d ` [ [ c \ gXik f] Yf[p7
m X ^ ` e X c jg`e\ , * , 0 , ) , * , 0 2 dd* `e c\e^k_( Y ` ] l i Z X k \ [ Xk
k`g X e [ n ` k _ \ c c ` g k ` Z X c YXjXc g f i k ` f e c f e ^ \ i k _ X e n`[\
X e [ e X i i f n \ [ Xk [`jkXc \e[7 ^ \ e ` k X c X k i ` l d n ` k _ 0 ^ i f l g j
f ] jg`e\j( Z \ e k i X c ^iflg ] f i d ` e ^ X _ X c ] f ` i f c \ n `k_
jg`e\j ,*,-2 dd* `e c\e^k_( knf cXk\ iXc ^i f l g j n ` k _ X Y f l k
/, jdXcc( Zlim\[ jg`e\j X i i X e ^ \ [ ` i i \ ^ l c X i c p `e knf ifnj(
c X k \ i X c jg`e\j ,*,-. dd* `e c\e^k_7 f`iilj n ` k _ -, jdXcc
jg`e\j ,*,,2 dd* cfe^7 cXi^\ j \ d ` e X c i\f\gkXfc\7 fm`[lfk
af`ej i`^_k p f c b [lfk7 Zf d d f e p f c b [lfk Xcjf ] l e Z k ` f e j
Xj fm`[lfk7 d f l k _ jlfb\ij c f e ^ \ i k_Xe n`[\( \cc`gk`ZXc(
n`k_flk j\gkX( ,*,/ Y p ,*,2 dd*7 1. ` i i \ ^ l c X i c p cfY\[(
,13
cXi^\ k \ j k \ j g f j k \ i ` f i kf f m X i p `e knf ifnj7 c X i ^ \ k f i k l f l j
mXj [\]\i\ej7 g\e`j n ` k _ -, jg`e\j' A i f d ^`ccj f ] ] c p ` e ^
]`j_( > c X i ` f e DjcXe[( H\o`Zf*
K i f k f d ` f i f f f k p c \ gXf`]`fX e*jg*
%A`^j* 53)--4s
C f j k 7 S l i \ c d X i ^ ` e X k l j %Bi`ccs*
Kfj`k`fe6 B`ccj*
CldY\i6 --
GfZXc`kp6 Kfik >lc\YiX( >fjkX M`fX*
?Xk\6 A \ Y i l X i p 41( -510'
O_\ Y f [ p %]`^* -,,s `j \cfe^Xk\[( ]cXk( YifX[\jk Xk
k_\ X e k \ i ` f i k _ ` i [ f] Yf[p( X k k \ e l X k \ [ X e [ g f ` e k \ [ X e )
k \ i ` f i c p Xe[ k X g \ i ` e ^ g f j k \ i ` f i c p kf k_\ [ l d Y Y \ c c ) j _ X g \ [
_Xgkfi* O_\ Y f [ p c \ e ^ k _ `j 4 * 4 - 2 ) 0 * / / dd* X e [ k_\ n ` [ k _
Xk k_\ X e k \ i ` f i k_`i[ f ] k_\ X e ` d X c `j , * 5 5 2 ) - * 0 / dd*
O_\ g f j k \ i ` f i $_ X g k f i %]`^j* 54(-,,& `j Xj n`[\ Xj k_\
n`[k_ f ] k_\ Y f [ p g i f g \ i Xk k_\ X e k \ i ` f i gXik f] X e k \ i ` f i
k _ ` i [ f] k_\ Xe`dXc* O _ \ _ X g k f i `j j_Xg\[ c`b\ X [ l d Y )
Y\cc( c f e ^ \ i k _ X e YifX[( j c ` ^ _ k c p [` X^feXc X e [ n ` k _ b e f Y )
c`b\ \e[j* Dk Y\Xij k_i\\ gX`ij f] _ ffbj %]`^* -,,&*
O_\ f l k \ i g X ` i %]`^j* -,-( -,4& `j c X i ^ \ i X e [ d f i \ X e )
k \ i ` f i c p c f Z X k \ [ d \ X j l i ` e ^ ,(,0, dd* `e c \ e ^ k _ n`k_
j_Xig( i \ Z l i m \ [ gf`ekj [ ` i \ Z k \ [ X e k \ i ` f i c p Xe[ X Y ` ] l i )
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[Xk\[ \ecXi^d\ek Xk k_\ d ` [ [ c \ f] k _ \ ` i c\e^k_* O_\
j\Zfe[ g X ` i %]`^* -,-& ] i f d k_\ cXk\iXc Y f i [ \ i j f ] k_\
_ X g k f i `j m \ i p j_fik* O _ \ p Xi\ jkiX`^_k n ` k _ k _ \ ` i
gf`ekj [ ` i \ Z k \ [ X e k \ i ` f i c p X e [ j c ` ^ _ k c p k f n X i [ j k_\ d ` [ )
c`e\* O _ \ p d \ X j l i \ ,*,-2 dd* `e c\e^k_ Xe [ Xi\ j c ` ^ _ k c p
X e k \ i ` f i kf k_\ `ee\i gX`i* O _ \ ` e e \ i g X ` i f] _ f f b X
%]`^j* -,-(-,/& Xi\ j ` d ` c X i `e j_Xg\ kf k_\ f l k \ i _ f f b j
Xe[ Xi\ ,*,.0 dd' `e c\e^k_* J e k_\ c\]k j`[\ f] k_\
Y f [ p m \ e k i X c c p c f Z X k \ [ Xk k_\ g f j k \ i ` f i \e[ `j X O)
j _ X g \ [ e f k Z _ Y \ k n \ \ e k_\ ]`ijk Xe [ j\Zfe[ jlZb\i( ^ f ` e ^
Xcdfjk kf k_\ d ` [ c ` e \ X e [ g XiXcc\c kf k_\ c f e ^ Xo`j f]
k_\ _Xgkfi* D e k \ i ` f i kf k_`j e f k Z _ `j X j`e^c\ j l Z b \ i
X e [ g f j k \ i ` f i kf `k X i \ k _i\\ fk_\ij* O _ \ g f j k \ i ` f i
jl\b\ij %]`^* 55& Xi\ ] f l i ` e eldY\i( m \ e k i X c c p c f Z X k \ [
fe k_\ c\]k j`[\ f] k_\ Y f [ p g i f g \ i Xk k_\ g f j k \ i ` f i \e[
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jl\b\i f] =* X [ \ e \ X *
A`^* ./* T \ e k i X c m ` \ n f] Z`iilj( gifjkXk`f i \ j \ i m f ` i Xe [
\ ^ ^ `e l g g \ i \ e [ f] l k \ i l j f] =* X [ \ e \ X *
A`^* .0* @ e c X i ^ \ [ m \ e k i X c m ` \ n f] i \ g i f [ l Z k ` m \ f i ^ X e j
X e [ [l\kj f] =* X [ \ e \ X *
A`^* .1( T \ e k i X c m ` \ n f] X e k \ i ` f i \ e [ f ] =* X [ \ e \ X
j _ f n ` e ^ k\jk\j( f i X c jlfb\i( g _ f k f i \ Z \ g k f i j
X e [ gifjkX k \ ^cXe[j*

K G < O @ 1 $
@ S K G < I < O D J I J A K G < O @ O
A`^* .2* @ e k f _ # \ c c X d l c c \ i ` * m\ekiXc m ` \ n f ] X[lck*
A`^* .3* C f f b j f] g f j k \ i ` f i _ X g k f i f] @* dkccc\i`*
A`^* .4* @ e f f k m c c X _ \ g X^ifXfd` HX Z>Xccld* G X k \ i X c
m ` \ n f] X[lck*
A`^* .5* @ e c X i ^ \ [ X e k \ i ` f i \e[ f ] @{ gX^ifjfd` j _ f n ` e ^
i \ g i f [ l Z k ` m \ fi^Xej*
A`^* /,* N d X c c _ f f b f] g f j k \ i ` f i _ X g k f i f]




@S K G < I < O D J I JK K G < O @ Q D
A`^* /-* ? k f c ` [ f g _ f i X f X l c f c X k ` c ` * m \ e k i X c m ` \ n f] X[lck*
A`^* /.* @ e c X i ^ \ [ X e k \ i ` f i \e[ f] ?* f X l c f c X k ` c ` *
A`^* //*Q \ e k i X c m ` \ n f] g _ X i p e o f] ?* f X l c f c X k ` c ` *
A`^* /0*G X k \ i X c m ` \ n f] f _ ` k ` e f l j j b \ c \ k f e f] ?*
fXlcfcXk`c`*
A`^* /1*G X k \ i X c m ` \ n f] g f j k \ i ` f i jlfb\i f] ?* fX l c f c X k ` c ` *
A`^* /2*Q \ e k i X c m ` \ n f] i \ g i f [ l Z k ` m \ fi^Xej X e [ [lfkj
f] ?* f X l c f c X k ` c ` *
A`^* /3* Q \ e k i X c m ` \ n f] Z`iilj X e [ Z`iilj _ f f b j f]
?* fXlcfcXk`c`*





@ S K G < I < O D J I J A K G < O @ y - -
A`^* 14* C \ k \ i f Y f k _ i ` l d \ f l X [ f i ` * Q \ e k i X c m ` \ n f] X[lck*
A`^* /5* @ ^ ^ f] C* \ f l X [ f i ` *
A`^* 0,* @ ^ ^ f] C* \ f l X [ f i ` *
A`^* 0-* Q \ e k i X c m ` \ n f ] f`iilj f] C* \flX[fi` j _ f n ` e ^
^ \ e ` k X c gfi\*
A`^* 0.* Q \ e k i X c m ` \ n f] f`iilj f] gXiXkpg\ f]
C * \ f l X [ f i ` *
A`^* 0/* > _ ` k ` e f l j j b \ c \ k f e f] g f j k \ i ` f i j l f b \ i f]
C* \ f l X [ f i ` *

KG<IO@ O`cc
@ S K G < I < O D J I J A K G < O @ O ` c c
A`^* 00* C \ k \ i f Y f k _ i ` l d ^ X c X g X ^ f \ e j ` j * O \ e k i X c m ` \ n f]
X[lck*
A`^' 01* > _ ` k c e f l j j b \ c \ k f e f] C* ^ X c X g X ^ f \ e j ` j * O_\
c X k \ i X c g ` \ Z \ j Xi\ gX`i\[7 f e c p f e \ ) _ X c ] f]
\XZ_ gX`i `j j_fne*
A`^* 02* K j \ l [ f d ` Z i f f f k p c \ \ c X ^ X k ` ` * O \ e k i X c m ` \ n f]
X[lck*
A`^* 03* < e k \ i ` f i \e[ f] K* \cX^Xk`` j _ f n ` e ^ dflk_(
X e k \ i ` f i jlZb\ij( ^ \ e ` k X c gfi\ X e [ g`^d\ek
^iXelc\j*
A`^* 04* > _ ` k ` e f l j j b \ c \ k f e f ] g f j k \ i ` f i j l Z b \ i f ] K*
\ c X ^ X k ` ` *
A`^* 05* O \ e k i X c m ` \ n f ] g f j k \ i ` f i \ e [ f] K* \cX^Xk``
j _ f n ` e ^ _ffbj*

KD<O@ DS
@ S K G < I < O D J I J A K G < O @ D S
A`^* 1,* J f k f f f k p c \ \ l k _ p e e ` * O \ e k i X c m ` \ n f] X[lck*
A`^* 1-* H \ [ ` X e Y f [ p f ] f`iilj f],*\ l k _ p e e ` *
A`^* 1.* >`iilj j _ f n ` e ^ d \ [ ` X e Y f [ p Xe[ X f f \ j j f i p
Yf [ ` \ j f] ,* \ l k _ p e e ` *
A`^* 11* > _ ` k c e f l j jb\c\kXc g ` \ Z \ j f ] g f j k \ i ` f i jlZb\i
f] ,* \ l k _ p e e ` *
A`^* 10* N d X c c g f j k \ i ` f i _ f f b f ] ,* \ l k _ p e e ` *
A`^* 11* @ ^ ^ f ] ,* \ l k _ p e e ` *
A`^* 12* @ ^ ^ f] t* \ l k _ p e e ` *
A`^* 13* < e k \ i ` f i ]`cXd\ek f] fe\ \^ ^ f] ,* \lk_pe e `
X e [ g f j k \ i ` f i ] `cXd\ek f ] Xefk_\i*




@S K G < I < O D J I J A K G < O @ S
A`^( 15( ? f i j X c m ` \ n f ] i \ g i f [ l Z k ` m \ [lZkj f ] H ` Z i f )
ffkpc\ g i ` X f X e k _ ` *
A`^( 2,* H ` f i f f f k p c \ g i ` X f X e k _ ` * ? f i j X c m ` \ n f] X[lck*
A`^* 2-* < e k \ i ` f i \e[ f ] H* g i `X f X e k _ ` j _ f n ` e ^ X e )
k \ i ` f i jlZb\ij X e [ g_Xipeo*
A`^* 2.* < i d X k l i \ f] ^\e`kXcXkKk`d f] H* g i ` X Z X e k _ ` *
A`^* 2/* > _ ` k ` e f l j j b \ c \ k f e f] g f j k \ i ` f i j l Z b \ i f]





@ S K G < I < O D J I J A K G < O @ S D
A`^* 20* KX\l[fd`fifffkpcX X f X e k _ f Y p f ` ` * K f j k \ i ` f i \e[
j _ f n ` e ^ _ffbj*
A`^* 21* B _ ` k ` e f l j j b \ c \ k f e f] g f j k \ i ` f i j l Z b \ i f ]
K* X f X e k _ f Y p f ` ` *
A`^* 22* < e k \ i ` f i \ e [ f ] H) Xf X e k _ f Y p f ` ` j _ f n ` e ^ Y i X e Z _ \ j
f] \jfg_X^lj*
A`^* 23* K* X f X e k _ f Y p f ` ` * ? f i j X c m ` \ n f ] X[lck* K f j )
k \ i ` f i \ e [ efk j_fne*










@ S K G < I < O D J I J K K G < O @ S D D
A`^* 25( O _ f i X f f k p c \ g X i X [ f o ` f X * O \ e k i X c m ` \ n f] X[lck*
A`^* 3,* > _ ` k ` e f l j j b \ c \ k f e f] g f j k \ i ` f i j l f b \ i f]
O* g X i X [ f o ` f X *
A`^* 3-* K f j k \ i ` f i \e[ f] O* g X i X [ f o ` f X j_fn` e ^ _ffbj*

KG<O@ SSDD
@ S K G < I < O D J I J K K G < O @ S D D D
K`^* 3t* < o c e \ f c ` ^ f e c c k ` j * ? f i j X c m ` \ n f] X[lck*
A`^* 3/* >_` k`eflj j b \ c \ k f e f ] g f j k \ i ` f i j l f b \ i f]
<* f c ` ^ f g c ` k c X *
A`^* 30* O \ e k i X c m ` \ n f ] ^ \ e ` k X c X k i ` l d f] <*
* fc`^\+gc`k`j j _ f n ` e ^ _ffbX*
A`^* 31* O \ e k i X c m ` \ n f ] f m X i p X e [ i \ g i f [ l Z k ` m \




@ S K G < I < O D J I J A K G < O @ S D O
A`^* 32* < o c e j X \ i ` f c X \ * O \ e k i X c m ` \ n f] X[lck*
O ` k \ c c X i c X X e [ k \ j k ` f l c X i i \ ^ ` f e [`X^iXddXk`Z*
A`^( 33* < e k \ i ` f i \e [ f] <( X \ i ` f c X \ * O \ e k i X c m`\n*
A`^* 34* > _ ` k ` e f l j j b \ c \ k f e x] <( X \ i ` f c X \ * O _ \
c X k \ i X c g`\f\j X i \ gX`i\[7 f e \ ) _ X c ] efk j_fne*
A`^( 35( O \ e k i X c m ` \ n f ] f m X i p Xi \ i \ g i f [ l Z k ` m \ [ l Z k j f ]
<* X \ i ` f c X \ *







@ S K G < I < O D J I J A K G < O @ S O
A`^* 4-* < o ` e \ \ c f e ^ X k \ * ? f i j X c m ` \ n f ] X[lck*
A`^* 4.* < e k \ i ` f i \e[ f ] <* \cf e^Xk\ j _ f n ` e ^ X e k \ i ` f i
*jlZb\ij Xe [ ^ \ e ` k X c gfi\* Q \ e k i X c m`\n*
A`^* 4/( > _ ` k ` e f l j j b \ c \ k f e f ] g f j k \ i ` f i j l Z b \ i f]
<* \ c f e ^ X k X *
A`^* 40* Q \ e k i X c m ` \ n f] ^ \ e ` k X c gfi\ f] <( \ c f e ^ X k X *
A`^* 41* ? f i j X c m ` \ n f ] f m X i p X e [ i \ g i f [ l Z k ` m \ [ l Z k j
f ] <* \ c f e ^ X k X *
A`^* 42* @ ^ ^ j f] <* \ c f e ^ X k X * fe\ f] n _ ` Z _ _Xj X
[ \ k X Z _ \ [ fg\iflcld*

KG<O@ Skc
@ S K G < I < O D J I JK KG<O@ S Q D
A`^* 43* < o`e\ XY\iiXeX Bfkf* ? f i j X c m `\n f] X[lck*
A`^* 44* J fkfffkpc\ d X f i X f X e k _ X * Q\ekiXc m ` \ n f] X[lck*
A`^* 45* K f j k \ i ` f i \e[ f] ,* d X f i X f X e k _ X j_fn`e^ _ffbj*
A`^* 5,* J_`k`eflj jb\c\kfe f] g f j k \ i ` f i jlfb\i f]
,* d X f i X f X e k _ X *
A`^* 5-* >_`k`eflj jb\c\kfe f] gfj k\i`fi jlfb\i f]
,* d X f i X f X e k _ X *
A`^* 5.* Q\ek iXc m ` \ n f] f`iilj f] ,* dXfiXfXek_X*
J K N: z
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@ S K G < I < O D J I J A KG<O@ S Q D D
A`^* 5/* K j \ l [ X o ` e \ d X o ` f f \ e X ` X * Q \ e k i X c m ` \ n f ] X[lck*
A`^* 50* J _ ` k ` e f l j j b \ c \ k f e f ] g f j k \ i ` f i j l f b \ i f]
K* d \ o ` f f \ e X ` X *
A`^* 51* K f j k \ i ` f i _ f f b f ] K* X \ o ` f f \ e j ` j *
A`^* 51* P g g \ i \ e [ f] mXj [\]\i \ej f ] K* d \ o c \ f \ e X ` j
j b \ n ` e ^ _ffbj*
A`^* 53* K i f k f d ` \ i f f f k m ` \ g X f ` ] ` f X * Q \ e k i X c m ` \ n f ]
X[lck* K f j k \ i ` f i _ X g k f i efk j_fne*
A`^* 54* K f j k \ i ` f i _ X g k f i X e [ g f j k \ i ` f i j l Z b \ i j f]
K* g X f ` ] ` f X *
A`^* 55* J _ ` k ` e f l j j b \ c \ k f e f] g f j k \ i ` f i jlfb\i f]
K* g X f ` ] ` f X *
$,*,5dd
KG<O@ SQDDD
! )  (
-,4
@ S K G < I < O D J I J A K G < O @ S Q D D D
A`^* -,,* Kif kf]]c̀ f if ffkpc\ g X f ` ] ` f X * Q \ e k i X c m ` \ n f]
X [ l c k v
A`^* -,-* K f j k \ i ` f i _ ffbj f ] K* g X f ` ] ` f X *
A`^* -,.* G X i ^ \ f l k \ i _ f f b f] g f j k \ i ` f i _ X g k f i f ]
K* g X f ` ] ` f X *
A`^* -,/* D e e \ i _ f f b f ] g f j k \ i ` f i _ X g k f i f] K* g X f ` ] ` f X *
A`^* -,0* Q \ e k i X c m ` \ n f] X e k \ i ` f i \e[ f ] K9 g X f ` ] ` f X *
A`^* -,1* > i f j j ) j \ f k ` f e k _ i f l ^ _ d f l k _ fX m ` k p f ] K*
g X f ` ] ` f X X e k \ i ` f i kf d f l k _ jlfb\ij*
A`^* -,2* > i f j j ) j \ f k ` f e k _ i f l ^ _ X e k \ i ` f i j l f b \ i j f]
K* g X f ` ] ` f X *
A`^* -,3* C f f b j f ] ^ \ e ` k X c X k i ` l d f ] K* g X f ` ] ` f X *
A`^* -,4* > i f j j ) j \ f k ` f e k _ i f l ^ _ k\jk\jj _ f n ` e ^ m X j X \])
] \ i \ e k ` X Xe[ Y \ ^ ` e e ` e ^ f] m X j [ \ ] \ i \ e j f ]
K* gXf`]`fX*
A`^* -,5* > i f j j ) j \ f k ` f e k _ i f l ^ _ ^ \ e ` k X c X k i ` l d j _ f n ` e ^
f`iilj Xe[ X k i ` X c jg`e\j f] K* gXf`]`fX*
A`^* --,* Q X ^ ` e X c f g \ e ` e ^ X e [ jg`e\j `e \ e c X i ^ \ [ l g g \ i \
\e [ f] mX ^ ` e X f] K* g X f ` ] ` f X * Q \ e k i X c m`\n*
A`^* ---* > i f j j ) j \ f k ` f e k _ i f l ^ _ m X ^ ` e X c f g \ e ` e ^ f]
K* g X f ` ] ` f X *
A`^* --.* > i f j j ) j \ f k ` f e k _ i f l ^ _ YiX`e( \ jf g _ X ^ l j X e [

















@ S K G < I < O D J I J A K G < O @ S D S
A`^* --/* < f X e k _ f f f c g X f p g j \ c l i ` * ? f i j X c m ` \ n f ] X[lck
A`^* --0* J _ ` k ` e f l j jb\ c\kfe f] g f j k \ i ` f i jlfb\i f]
<* f p g j \ c l i ` *
g
A`^* --1* < e k \ i ` f i \e[ f ] <* fpgj\cli` \ecXi^\[*
A`^* --2* Q \ e k i X c m ` \ n f] m X ^ ` e X c jg`e\ f] <* fpgj\cli`
A`^* --3* O n f fmX f ] <* f pg j \ c l i ` ] i f d X e k \ i ` f i \ e [ f]
fmXip*
A`^* --4* < i d X k l i \ f ] ^ \ e ` k X c X k i ` l d f] <* f p g j \ c l i ` *

KG<O@ DS
@ S K G < I < O D J I J A K G < O @ S S
A`^* --5* < f X e k _ f f f c g X p X d X ^ l k ` ` * ? f i X X c m ` \ n f ] X[lck
A`^* -.,* B _ ` k ` e f l j j b \ c \ k f e f] g f j k \ i ` f i j l f b \ i f]
<* p X X X ^ l k ` ` *
A`^* -.-* ? f i j X c m ` \ n f] f m X i p X e [ i \ g i f [ l Z k ` m \ [lfkj
f] <* p X X X ^ l k ` ` *
A`^* -..* T \ e k i X c m ` \ n f ] m X ^ ` e X c jg`e\ f] <* p X d X ^ l k ` `
A`^* -./* < i d X k l i \ f] ^ \ e ` k X c X k i ` l d f] <* p X d X ^ l k ` ` *
> : ] PT
